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Raymond J. Faust, Executive Secretary of the American Water Works Association, and AWWA’s publications 


display are exemplary of what the association is doing for the water works industry and those who are 
engaged in it. Adequate water of top quality is the goal and current theme. More details on page 18. 




















It takes a big schedule 
to keep this one busy! 


Extra power does make a difference 
—and the ‘‘2010”’ has it! Fifty engine 
horsepower pays benefits on jobs from 
trenching and loading to landscaping 

provides fast moves from job to job. 
Power steering boosts performance at 
the gravel pit and on busy city streets. 
Low-profile design adds stability to 
improve backhoe work, speed exca- 
vating, material handling jobs. 

Constant-mesh transmission pro- 
vides eight speeds forward, three re- 
verse, to handle the wide variety of 
power-matched equipment offered. 

Center-mounted and offset-digging 
backhoes operate with two-lever con- 


trol. Heavy-duty loader has single 
operating lever for lift arms and 
bucket, which is self-leveling. Land- 
scape equipment includes rear blades, 
scarifier-scraper, rake, and combina- 
tion fertilizer-seeder. Sideboom with 
hydraulic counterweights is also avail- 
able for gas, water, and other utility 
construction work. 

For detailed specifications on new 
John Deere ‘‘2010”’ Wheel Loaders and 
equipment, and a demonstration on 
your job, contact your John Deere 
dealer through the classified telephone 
directory. John Deere, 3300 River 
Drive, Moline, Illinois. 


JOHN DEERE 


LOADERS 
BACKHOES 
BULLDOZERS 
AND 
EARTHMOVING 
EQUIPMENT 











Swing Diffuser* Aeration Equipment with SHEARFUSER Diffusers 
provide clog-proof, highest oxygenation and circulation at lowest 
air pumpage and power use. Bulletin 175A. 
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RatedAeration* Small Unit Sewage Treatment Process Equipment 
for 20 to 5,000 people . 


. . odor free, nuisance free, low cost. 


More than 1,100 installations. Bulletin 135A. 


0 Modern Equipment 
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Flush Kleen® Sewage Pumps with Flo 
Thru Strainers never clog! Solids never 


reach the impeller. More than 12,000 
installations. Bulletin 122D 
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Model “C”’ Barminutor® provides contin- 
uous reversible cutting, automatic screen- 
ing and comminuting without removal 
from flow . . . requires less power. 


for Modern Sewage 


AER-DEGRITTER®* Aerated Grit Removal 
System with controlled circulation pro- 
vides simultaneous grit washing, trans- 
portation and concentration. 


CRP* The Accelerated Sludge Digestion 
System for increased performance and 
unparalleled savings. Over 70 systems in 
successful operation. Bulletin 145. 


HYDRODYNAMICS DIVISION 


me 


CORPORATION 


® 622F Diversey Parkway * 


PUBLIC WORKS for December, 1961 


CHICAGO PUMP 


Chicago 14, Illinois 


: iy, 


Scru Flo* Sludge Pump—Positive dis- 
placement clog proof sludge pump for 
pumping sludge from 75 GPM to 400 
GPM . heads to 120’. Bulletin 191. 


Chicago Pump offers a com- 
plete line of Sewage Treat- 
ment Equipment capable of 
solving any sewage problem. 

* SUPER CLEAN AIR FILTER 

* STANDARDAIRE* Blowers 

¢ “CHICAGO” Pontoon Covers 

¢ COMMINUTOR 

¢ UT* Packaged Pump Stations 

¢ PRECISION DIFFUSER TUBES 


* CHICAGO-CYCLOTHERM HEAT 
EXCHANGER 


© 1961—CP-FMC 
*TRADE MARK 





CONCRETE 


BELL 
AND \ . 
SPIGO 

. The > 


— 


ROUND 


RUBBER 


Wet GASKET 
grounds 
couldn't 


stop this 


double 
play 


Engineers: Biack & Veatch 


Contractor: Torson Construction Co, 





A-M REINFORCED CONCRETE PIPE with 
CONCRETE and ROUND RUBBER JOINTS 


The problem: 

Installation of 8,000 ft. of concrete 
sewer pipe running parallel to a 
creek and below its water level. The 
problem was complicated by numer- 
ous springs and unstable ground 
conditions so serious as to allow 
opening the trench for only one 
or two lengths of pipe at a time. 


The solution: 

Long lengths of A-M’s 60” C. & 
R. R.* pipe reduced the total num- 
ber of necessary joints. Quick, easy 
fitting of the joints cut installation 
time in spite of the problem of poor 
ground conditions. Tight joints far 
exceeded the maximum infiltration 
requirement for this Johnson 
County, Kansas project. 


Write our technical staff for help in solving your problem. 


*American-Marietta's Concrete And Round Rubber Joint. 


MARTIN MARIETTA CORPORATION 
CONCRETE PRODUCTS DIVISION 


101 EAST ONTARIO STREET, CHICAGO 11, ILLINOIS, PHONE: WHITEHALL 4-5600 
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Bold Program Rebuilds Downtown Street 


How cooperation of merchants, utilities, city and 
state launched a major street rebuilding program 
in downtown Loganport. J. T. Rovewart 


From Six Outfalls to One Treatment Plant 


A modernized sewerage system necessitated modi- 
fication of a combined sewer system to provide a 
common outfall. Bruce B. Watts 


Flooding Reduced by Lowering a Dam 


By lowering a dam 4.32 feet and providing erosion 
protection on downstream reaches, a_ serious 
flooding problem was solved. A. R. Pacan 


Water Demand Meters Show Results 


Meters built to meet Milwaukee’s specific needs 
produce records on which demand charges are 
based. Rosin E. Mippremas 


Report on Experience with Median Barriers 


A comparison of costs and effectiveness of two 
types of median barriers which have been installed 
on California freeways. 


G. M. Wess and W. E. ScHArrer 
Pavement Heating Experiment 


Small Filter Plant Treats Hudson River Water 


Cempact, automated plant gives effective treatment 
to this surface water supply. 


No Delay on This Detour 


Construction details on the successful stabilization 
and quick utilization of a critical detour route. 


Wiuram J. GoccIns 


Significance of Detergents in Water Pollution Control 


A summary of recent information on the role of 
detergents in the pollution of water supply sources. 
O. Joun Scumipt 


Maintenance of Freeways in Detroit 


Maintenance of urban freeways is a specialized 
operation which requires close cooperation of 
police, city and county forces to assure a safe, 
efficient operation. P. PoMMERENING 


Volume 92, Number 12 


Treating Combined Sewage and Poultry Wastes 


Waste flows from poultry processing plants in 
Gainesville, Ga., about doubled in a short time, 
leading to unusual problems. Gerorce WHITEN 


Coatings for Protecting Water Tanks 


Details of recently developed paint systems for 
water tank protection. C. A. BrucKMaAN 


Snow and Ice Control—A Full-Time Engineering Job .. 
How winter maintenance of Massachusetts high- 


ways is improved by full-time engineering study 

and d'rection. Rosert E. Lee 
King-Sized Marina is a Federal-County Project 
33-Year-Old Force Main Shows Increased Strength .... 


Expansion Triples Water Plant Capacity 


Unusually large addition to the Squaw Peak 
Filtration Plant adds 60 mgd to the Phoenix water 
supply. Art F. Vonprick 


Six Years of Refuse Composting in Britain 


A review of British experience in domestic refuse 
composting. 

Modern Street Cleaning 
Details of operating procedures used by the City 
of Cincinnati. Cart V. GAILEy 


Diesel Engine Starting in Cold Weather 
Here are the rules to follow. Hersert Orwic 


Largest Factory-Built Sewage Pumping Station 
The Disposal of Dead Marine Mammals 
What to do about that stranded whale. 


Joe CREISLER 


How to Roll Out a Carpet of Grass 
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Highways and Airports 
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There's a quick-coupling, leak- proof, acid-resistant 


flexible GASKET 


for any type of concrete 
pipe sewer line 
you plan or build 


Are your files up to date on the full line 
of Hamilton Kent TYLOX Gaskets? 
Whether you are planning lines using 
T & G, B & S, Offset or Recessed Pipe, 
there’s a special TYLOX true compres- 
sion Gasket, in either rubber or neo- 
prene, to assure fast pipe-laying and 
make the joints water-tight and acid- 
resistant for the life of the pipe itself. Type “C” Tylox under full compres- Type “C-P” Tylox under full com- 
Check this list, and write for the TYLOX sion. Note the visual inspection pression. Flanges “lock” Gasket in 
Data Brochures needed to make your ee ee 


reference files complete: 


TYPE “CR” TYLOX TYPE “K” REXON TYPE “CR” TYLOX 
For Offset Pipe for all types of B & S$ Pipe (for Recessed Pipe) 
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Type “CR” Tylox under full compression Rexon “K” under full compression. Tylox Type “CR” under full compression. 
on single offset pipe. Types available for both heavy and Wide, flat design makes “CR” roll and 
light duty service. twist-proof 


USE THIS COUPON TO WRITE FOR ‘MORE INFORMATION W 


Please send data brochures on the following Tylox Gaskets: 
HAM } ITO N { ra NT Type “A” [] Type “C and C-P”[] Type “K” Rexon (] 
Type “CR” [} 
Ue a me Be Name 


KENT, OHIO Firm 


P iti 
427 West Grant St. ORchard 3-9555 Sn 
Address 


City Zone State 

















NORTHWEST: Seattle 1, Wash., MUtual 2-7667 * CANADA: Cooksville, Ont., ATwater 9-3671 
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The Battle of the Winter Budget 


Tat GRAY December sky promises some chal- 
lenging battles to the street and highway main- 
tenance departments of our northern regions. Un- 
fortunately, the responsible engineers and officials 
often find that more energy and concern are re- 
quired for battling against a limited and inadequate 
budget than toward preparation for the winter 
storms. No budgetary need is more difficult to 
predict accurately. A budget based on the average 
of past years’ costs may prove alternately extrava- 
gant and inadequate as the seasonal moods change. 
Yet we are not so naive as to suggest unlimited 
funding of winter maintenance operations. 

There is no pat solution to this recurring problem. 
Every department must somehow make its own 
peace with the dollar sign. We can suggest only that 
the final determination give full recognition to the 
cost of not doing a prompt and proper job of main- 
taining our streets and highways in an open, safe 
condition throughout the winter. The question may 
well be one of how much you can save by winter 
maintenance. 


Progress in Water Pollution Control 


y IS UNUSUAL for any association to have as 
successive presidents such able men as Ray Law- 
rence and Harry Schlenz, presidents for 1961 and 
1962 of the Water Pollution Control Federation. 
This happy event could not come at a more fortunate 
time for there is a tremendous job to be done in 
educating the public, strengthening public health 
engineering staffs and stressing the development, 
acceptance and application of better methods of 
waste treatment. We congratulate the WPCF on 
its wisdom and good fortune. 


Engineers and Non-Engineering Work 


COMMON complaint by many engineers is 

that they are not utilized fully as engineers 
and that a part, usually too much, of their time is 
spent in work not requiring engineers skills. Apart 
from the fact that someone has to do this non-engi- 
neering work, and it is not always possible, espe- 
cially in a small organization, for the engineer to 
be relieved of all non-technical details, we do not 


PUBLIC WORKS for December, 1961 


believe that this is anything to cry about. Confin- 
ing work to a single narrow phase of activity does 
not make for advancement in any organization. 
Advancement to managerial positions with pleas- 
ing salary increases does not come to the narrow 
specialist but to the man who has used his invalu- 
able engineering training as a base from which to 
develop useful and salable skills, including a broad 
knowledge of the workings of the organization to 
which he belongs. 


Desalinization Is Not the Whole Answer 


O MUCH water-happy publicity is being given to 

desalinization—mainly getting potable water 
from the sea—that an increasing number of folks 
may be beginning to believe that water shortages 
will soon be a thing of the past. This isn’t so; it will 
probably never be possible to recapture economically 
enough water from the ocean to supply any con- 
siderable part of our needs, even for the cities right 
on the seacoast. Research into and development of 
methods for converting salt and brackish water into 
potable water should be continued and even intensi- 
fied; but the people doing this ought to be careful 
not to foster and further the impression that de- 
salinization will solve all our water need problems. 
We will still need wells, dams, reservoirs, pipe 
lines, treatment plants and a lot of other prosaic 
components of water works systems. 


Waterborne Disease and 
the Well Known Eternal Vigilance 


HE ANNUAL reports of the number of cases of 

illness resulting from impure water are reassur- 
ingly small and indicate that our water works per- 
sonnel generally have excellent control over water 
quality. These favorable results, however, should 
not cloud the fact that eternal vigilance is the price 
of safety. In a very large number of places, the con- 
tinuous application of chlorine is the safeguard that 
must be relied on as the last line of defense. Other 
treatment methods help; a protected supply also 
helps; but chlorine, applied by reliable machines 
preferably in duplicate, in adequate amounts over 
24 hours each day is the final payoff. It is the prime 
job of the waterworks manager to ensure that this 
is done. 





Rugged, every 
inch of the way 


Cast iron pipe was made for tough jobs such as sewage 
disposal. It resists attack by sewage and sewage gases 
that require expensive linings in other types of pipe; 
it keeps sewage flowing smoothly. 

Cast iron pipe performs a tough job. It stands up 
to external and internal loads, shocks and pressures. 
Bottle-tight joints eliminate seepage and infiltration at 
the most vulnerable points of your system. 

Cast iron pipe is rugged every inch of the way... 
and will remain so for over a century. 


CAST IRON PIPE 


THE MARK OF PIPE THAT LASTS OVER 100 YEARS 


CAST IRON PIPE RESEARCH ASSOCIATION 
Thos. F. Wolfe, Managing Director, 3440 Prudential Piaza, Chicago 1, Illinois 
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“etanarwantenonee CRAFTSMANSHIP 
ose |p AND PERFORMANCE 
Sei 4) IN STEEL 
) WATER PURIFICATION 
AND FILTRATION 


iK FACILITIES 
| \, BY PITTSBURGH- 





DES MOINES 











Lexington, Kentucky installation with 200,000 gallon standpipe, 

The projects pictured typify the-long experience of PDM 28’ dia x 45’ high 

in serving dependably the waterworks field. The same care 

and skill in construction that have made PDM elevated 

steel tanks, standpipes and reservoirs the standard of value 

and performance wherever water is stored, apply equally 

to the long-lived steel structures PDM builds for modern 

water filtration and purification. @ When 

water handling is your problem, you'll 

find the best solution begins with a call 


to Pittsburgh-Des Moines! a 


Pittsburgh-Des Moines Steel Company 
Plants at PITTSBURGH, WARREN, BRISTOL, PA. * BALTIMORE * BIRMINGHAM « DES MOINES 
PROVO, UTAH * CASPER, WYO. * SANTA CLARA, FRESNO, STOCKTON, CALIF. 


Sales Offices 
PITTSBURGH (25). .........ceceeee Neville Island EL MONTE, CALIF P. 0. Box 2012 
WARREN, PA P. 0. Box 660 NEW YORK (17) 200 East 42nd Street 
BALTIMORE (26), P. 0. Box 3459, Curtis Bay Station NEWARK (2) .744 Broad Street Pa a 2 oe 
BIRMINGHAM (8)... P. 0. Box 8641, Ensley Station CHICAGO (3). .679 First National Bank Bidg ~ = =< 
DES MOINES (8) 1015 Tuttle Street ATLANTA (5), 361 East Paces Ferry Rd. N.E Two of four water treating units at Greensburg, Pennsylvania—each 
PROVO, UTAH P. 0. Box 310 DALLAS (1)...Suite 1703, Southland Center ‘ ; , , 
SANTA CLARA, CALIF 0 DENVER (2) 323 Railway Exchange Bidg. 84’ dia x 18’ high—and 300,000 gallon standpipe, 28’ dia x 65’ high, for 


500 Wall Street Municipal Authority of Westmoreland County, Pennsylvania. 
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DEPENDABLE 
MUELLER. PLANT VALVES... 


provide economical operation in: 


® Water Filtration Plants ®© Sewage Treatment Plants ® Pumping Stations 
® Power Plants ® Industrial Plants ® Drainage Projects ® Flood Control Projects 


NEW HEAVY DUTY CHECK VALVES 
Specifically designed to reduce wear caused 
by repeated opening and closing in such 
applications as pump suction and discharge 
lines. Heavily constructed, all working parts 
are made of high strength materials, assur- 
ing dependable, maintenance-free operation. 
Three styles available: Swing type « Swing 
type with Lever and Weight * Swing type 
with Lever and Spring. 


FLAP VALVES 

For use where automatic flow control is re- 
quired in one direction only and to the 
atmosphere such as drains through river 
levees to prevent backflow. 


SHEAR GATES 

Where manual flow control to the atmos- 
phere in either direction is required, shear 
gates provide dependable operation. Full 
gate opening with no obstruction of the ori- 
fice is assured by the Mueller design. Slight 
closing wedge-action gives positive seal. 


MUD VALVES 

Used for draining tanks or reservoirs by 
mounting in the floor. Normally furnished 
with a 2” square nut, Handwheels, exten- 
sion stems and floor stands are available and 
may be specified. 

Two styles available: Non-rising stem or 
self-contained rising stem. 


VALVE OPERATING EQUIPMENT 





Specifications: Iron body, fully 
bronze mounted * Bronze seat 
ting * Bronze disc ring or rubber 
faced disc * Flanged, screwed 
or hub ends * 175 p.s.i. working 
pressure * 350 p.s.i. test pressure 
* Sizes 24" through 12°’. * Wa- 
terworks Check Valves also avail- 
able in sizes 14” through 24” 
with Hub or Flanged ends. 


Specifications: Iron body, fully 
bronze mounted * Bronze seat 
ring, disc ring and hinge pin * 
Flanged, hub or spigot frame * 
Sizes 4” through 24”. 


Specifications: Iron body, fully 
bronze mounted * Bronze seat 
ring, disc ring and hinge pin * 
Flanged, hub or spigot frame * 
Sizes 4” through 24” © Fur- 
nished with lift handle and catch. 


Specifications: lron body, bronze 
mounted * Bronze seat ring, disc 
ring and stem * Flanged or spigot 
frame * Non-rising stem sizes 3” 
through 24” © Rising stem sizes 
4” through 18”. 


A complete selection of extension stems, geared floor An MUELLER Co. 


stands, floor stands, bench stands, overhead chain and /Awy ‘ 
sprocket wheels, wrenches and other valve operating a DECATUR, GLE. 


equipment and accessories are available. 
Contact Your Mueller Representative or write direct for 
complete information and specifications. 


PUBLIC WORKS for December, 1961 





2 


2 NEW FITCHBURG PHIPPER FEATURES 


Give Your Engine Longer Life 
Save Gas, Add Safety 


EXTRA PROTECTION for your crews with this 
NEW SAFETY STOP SWITCH that stops all moving 
parts of the chipper within seconds. Switch is 
within easy reach at rear so operator can flip it 
without moving from feed position. An important 
new feature of the Fitchburg Chipper, already 
considered safest because it has no hard-to-control 
flywheel. 


GREATER ECONOMY with this NEW SOLENOID 
SWITCH* which allows the operator to quickly idle 
the motor between actual brush feedings. With 
the motor idling, you save on gasoline and engine 
wear; and there’s less noise, which pleases the 
public. Your operator can use the switch easily 
because it is at the rear and handy. 


CHIPPING IS SMOOTHER and faster with a 
Fitchburg because of its exclusive spring activated 





feed plate. This patented feed plate “gives” auto- 
matically under pressure, You can chip even large 
limbs (up to rated capacity) without killing the 
engine. And your crews are safer because the feed- 
ing action is more positive, smoother, with less 
whipping of the brush. 


CHIPPING IS MORE EFFICIENT witha 
Fitchburg. The exclusive feed plate allows wood 
to be chewed up in small bites. This takes less 
power, and the engine can be run at lower r.p.m.— 
which is more efficient, saves you gas and cuts 
engine wear. 


TROUBLE-FREE Fitchburg Chippers stay out of 
your shop so you don’t lose valuable man-hours. 
These rugged machines are the choice of tree sur- 
geons, line clearance contractors and others—men 
who depend on Chippers day after day to make 
money. Blades are made from special alloy steel to 
hold a keen edge for a long time, even with hard 
use. Fitchburg Chippers are well-engineered, come 
in four sizes to meet your needs: the largest handle 
limbs as thick as seven inches with ease. 


A FREE BOOK “Chip Dollars” should be in your hands if you deal 
with brush disposal. 20-pages. Write for free copy — Dept. PW-112. 


*optional equipment 


~ 





FITCHBURC FNCINEERINC [ORPORATION -itcupurc, Mass. 
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CAST IRON PRESSURE PIPE 


112 CITIES 


WATER UTILITIES 


1816 Allentown, Pennsylvania at to ‘ 
1816 Montreal, Quebec 854 Sacramento, Calitornia 


. A... 
ea Philadelphia, Pennsylvania 1855 C brid Massach ft 
18% Wi othe 
1827 

1829 

1830 

1830 

1830 

1830 

1831 

1831 

1832 

1834 

1834 

1834 

1835 

1836 

1840 ’ 

1842 Winston-Salem, N. C. 
1844 Frederick, Maryland 
1844 St. John, New Brunswick 


Prior to | Peter ¢ 
. . rier te 


1845 Troy, New York $ 1857 
1845 Zanesville, Ohio 1857 
1846 Halifax, Nova Scotia 1847 ’ Prior to 
1847 Boston, Massachusetts 1847 i sachus 1857 
1847 Mount Holly, New Jersey 1847 1857 
1849 Hartford, Connecticut 1848 i 1857 
1849 Utica, New York 1849 tie Prior to 


1850 Honolulu, Hawaii Prior to 
Prior to 1849 


1850 Pittsburgh, Pennsylvania 1850 

1851 Albany, New York 1851 

1851 Alexandria, Virginia 1851 : anat 

1852 Buffalo, New York 1851 i a a a 
1853 Chicago, Winois 1851 a ee 
1852 Syracuse, New York 1851 ick, N. J. 1858 Washington, D. C. 

1854 Nashua, New Hampshire 1851 Ri irgini 1859 Hannibal, Missouri 
1854 Newburgh, New York 1852 ° l Prior to 

1854 Northampton, Pa. 1852 1858 Lewisburg, Pennsylvania 


No substitute pipe has ever matched this record of long-lived, 
trouble-free service. Keep this in mind when 
you select pipe for your water mains or gas lines. 


Cast Iron Pressure ee “in: 


This advertisement is published 
in the interests of the I", y [ee OCOODWARD IRON COMPANY 


n/582) WOODWARD, ALABAMA 


PUBLIC WORKS for December, 1961 





Everybody talks about ending 


water pollution 


The Trickling Filter 
Floor Institute 


fe foX-SMetolaat-diallate 
about it! 


The Institute is an organization of seven leading manufacturers of trickling filter floor 
blocks dedicated to furthering research, development and improvement of vitrified clay 
underdrains for Trickling Filters. It is making an important contribution to the coun- 


try’s Clean Waters program. 


Engineers studying the different types of treatment for industrial wastes and domestic 
sewage can find help in the results of this research and development available from any 
of the members. This help includes—if you do not already have a copy—the TFFI Hand- 
book containing valuable design and operational data and the latest ASTM Specifications 


C 159-59T. 


WHY TRICKLING FILTERS? 


That more trickling filters have been built in the past 
fifteen years than all other types of treatment plants is no 
accident. Sound reasons for this trend lie in the fact that 
the trickling filter combines durability with flexibility, low 
initial cost with low operating cost. In addition, those filters 
built thirty and more years ago are serving well today. 
With them, too, you can guard against the continuous or 
unforeseen major remodelings common to some other types. 
Trickling filters are easily added to when community or 
industry growth demand expansion. 


Many of these advantages are based on their employment 
of enduring vitrified clay floor blocks in the underdrains. 


14 


WITH VITRIFIED CLAY UNDERDRAINS 


TFFI Specification vitrified clay underdrain blocks are the 
best assurance against future trouble in a location where 
trouble can be big trouble. (Tearing out a “substitute” 
filter floor that has failed is no fun and less economy). 
Then any “savings” gained by use of substitute materials 
are more than lost. Experience has shown conclusively that 
vitrified clay is the one material with the longest record 
of freedom from failure under the corrosive effects of acids, 
alkalis and bacteriological action. 


This alone argues against any experiments with failure- 
prone substitutes at merely a lower first cost. This is why 
the TFFI blocks are now going into 90% of the filter floors 
compared with 15% some thirteen years ago. 
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This modern sewage treatment plant at Winston-Salem, N. C., has TFFI specification 
vitrified clay floor blocks in its four 200-foot Trickling Filters. Consulting Engineers, 
Piatt & Davis, Durham, N. C. General Contractor, Lee Construction Co., Charlotte, N. C. 
Photo, courtesy of A. M. Byers Co., Pittsburgh. 





FIRST COST OR TRUE COST? Demand 


The only true cost is the final one. Clay outlasts all other mate- CERTIFIED 
rials in filter floors so it under-costs them in the long run. This . 
time-tested proven fact outweighs any temporary savings which Underdrain Blocks 
might follow resort to use of less durable materials for the under- Vitrified clay block manu- 
drains. factured by TFFI members 
and tested by the Mate- 
rials Testing Laboratory of 
Rose Polytechnic Institute 
50-YEAR GUARANTEE comply with or exceed 
ASTM _ Specification C 
159-59T. For a copy of 
Because their vitrified clay floor blocks are made in modern these Specifications, see 
plants under manufacturing controls of quality impossible with your TFFI Handbook or 
substitute materials, TFFl members offer a 50-Year Guarantee of — nearest member for 
their blocks. : 











3 8 OICKEY ‘ . 
w lichey Cloy Mig. Co | Z TRANSLOT 
P.O. Box 2028 \ Azz” 5~= Conwalion Sewer Pipe Co 
Keonsos City 42, Mo — AAA Cennelton. Indiono 


Netco Corporotion .4 Bg POMON } 
327 Fifth Avenve FF Pomone Terre Cotte Co . 4 Bowerston Shole Co 


Mineral Wells, Texes N Pittsburgh 22, Po Greensboro, No Bowersion. Ohio 
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MODERN 


soil-cement 
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Wray residential streets have 5” soil-cement base with 1144” plant mix top. Commercial streets 
are 6” soil-cement with a 2” top. In-place material required 5% portland cement by weight. 


In Wray, Colorado... 
Soil-cement pavement for 84 blocks of streets 





bid at 18% under competition 


The lowest-cost, precision-built 
pavement there is! 75% of the 
materials are usually free! 


When officials of Wray, Colorado, 
took bids for paving 84 blocks of 
streets, they found that soil-cement 
would save them 18% compared to 
the cost of flexible pavement. So 
satisfactory were the results that 
8 more blocks were added to the 
original contract. Thus, 92 blocks 
(8 of which are commercial) are 
now paved with soil-cement. 
Soil-cement costs less to lay be- 
cause the main ingredients can be 


soil, gravel or broken-up blacktop. 
Mixed with portland cement and 
water, rolled solid and topped with 
a thin bituminous surface—the 
pavement’s finished! It’s the fast- 
est-laid pavement there is. Experi- 
enced crews using modern ma- 
chines lay up to one mile a day. 

Maintenance costs stay low be- 
cause soil-cement stays rigid. Inch 
for inch, soil-cement is the strongest 
pavement short of concrete. It pro- 
vides beam strength that spreads 
traffic loads over the subgrade. 
Won’t wash out or pothole. 

No wonder, soil-cement is the 


PORTLAND CEMENT ASSOCIATION 
Dept. A12-89, 33 W. Grand Ave., Chicago 10, III. 
A national organization to improve and extend the uses of portland cement and concrete 


scientific answer for low-cost 
streets, roads, shoulders, subbases, 
airports and parking lots! Write for 
complete facts. (Free in U.S. and 
Canada. ) 





Gets stronger with age. Cores cut 
from soil-cement roads and 
streets show strength gains 
right from the start. 
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HERE'S MORE POWER FOR MORE WORK 


new SCHRAMM series 62 
heavy Preumatraclor 
\\ model 12F backhoe model 4M loader 


Series 62 is a self-propelled compressor . . . a 42 HP tractor 
. . a heavy-duty backhoe . . . a hard-working loader . . . 

all in one package . . . does all four jobs . . . costs far less 

than separate units to do the same work. 

Check these new Series 62 features: 

“Controlled Air Delivery” . . . now you can use your air 

power even while operating loader or backhoe. 

New independently-mounted frame . . . relieves crank- 

case, clutch and transmission from operating strain. 

Model 12F Backhoe . . . new heavy-duty construction .. . 

digs to 12’8”. 

Model 4M Loader . . . longer, higher reach . . . more load 

capacity . . . box steel construction. 





These and many other new features make the Series 62 
Heavy Pneumatractor the machine that costs you less . . . 
saves you more. For the full story write Schramm, Inc., 
766 Garfield Ave., West Chester, Pa. 


PART OF A 


SCHRAMM 


CO ORDINATED AIR POWER 
PACKAGE 
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Announcing 
2 New 


CONDUIT 
BENDERS 


Cast of high-strength malleable, these new RItaID> 
Conduit Benders have an exceptionally smooth, 
typically RitfA0D quality finish you'll like on sight. 
Look in the extra deep sockets, and you'll see the 
threads down at the bottom. Elimination of strain 
on threads of pipe handle reduces breakage. 


RIZAID Thin-Wall Conduit Benders Available in 3 Sizes 


B-1677 Bends 2”’ Thin-Wall Conduit to 4” Inside Radius 


B-1678 Bends %”’ Thin-Wall and 4%2”’ Heavy-Wall Conduit 
to 5” Inside Radius 


B-1679 Bends 1” Thin-Wall and %’’ Heavy-Wall Conduit 
to 6%”" Inside Radius 


Exceptionally smooth side-walls 
hug conduit snugly . . . minimize 
distortion. Benders form conduit 
to meet National Electric Code 
Standards. Steadying foot pres- 
sure is easily applied on non-slip 
step plate. Easy-to-see arrows 
give accurate guide for back-to- 
back and stub bends. 


Heavy-Wall Conduit Benders 


B-1711 Bends 4” and %”’ Heavy-Wall 
Conduit 

B-1712 Bends %”’, 1”’ and 1%” Heavy- 
Wall Conduit 

Here’s a rugged bender for heavy- 

wall conduit. Deep notch in lift- 

ing hook protects threaded ends. 

Face of bender has hardened 

teeth for safe, long wearing, non- 

slip grip. 


Call your Distributor today. For your convenience, he maintains 
a complete stock of Fe[ 22205 Work-Saver Pipe Tools and parts! 





About 
Our Cover 


Raymond J. Faust, Executive Secretary of the 
American Water Works Association, is now in his 
third year of filling the hard-to-fill shoes of “Mr. 
Water Works”—Harry Jordan. He joined the staff of 
the AWWA in February, 1951, as Executive Assistant 
Secretary, retaining that title until the retirement of 
Mr. Jordan in 1959. A native of Millersburg, Pa., he 
attended Pennsylvania State University, receiving 
a B. S. in Sanitary Engineering in 1923 and a C. E. 
degree in 1935. His experience in sanitary engineer- 
ing was acquired with the Michigan Department of 
Health Division of Engineering, which he served 
from the time of graduation until 1951, when he was 
Chief of the Water Supply Section. 

While in Michigan, he became a charter member 
of the Michigan Section of the AWWA and served 
the organization at various times as Trustee, Secre- 
tary-Treasurer and Director. He is a Fuller Awardee 
and an honorary member of the section. 

The AWWA has established a well deserved repu- 
tation for technical service to its membership, a task 
in which Mr. Faust has had no small part. The bulle- 
tins displayed in the cover photo represent only a 
small portion of those available at the AWWA office. 
This service has been a valued one and there is every 
indication that it will be expanded. 

Mr. Faust believes that the water works industry 
in the United States and Canada has accomplished 
much; Our public water supplies are safe and they 
are dependable, with outages rare as utilities go. 
He feels however, that the greatest challenges are 
ahead, that the industry must endeavor to meet two 
objectives. These are 1) elimination of restrictions 
on water use and 2) meeting standards of water qual- 
ity above and beyond mere safety requirements. Pro- 
viding improved management with realistic water 
rates, undertaking advance planning and obtaining 
public support for the objectives are believed to be 
the keys to meeting these challenges. 

Mr. Faust considers that the qualifying educational 
level for water utility managers must be raised to 
secure better management; to do this, an early step 
would be making salaries commensurate with the 
desired educational level. Money will be needed for 
this step, and also for correcting existing deficiencies 
in water systems, for continuing improvements to 
meet population growth and for undertaking im- 
provements in treatment to produce a quality water. 
The average water rate structure would have to be 
doubled to meet these demands. 

The objectives are worthwhile and doubtless will 
be achieved. Time is the factor that will measure 
success and this in turn will depend on methods. 
The AWWA is a dynamic organization with leader- 
ship abilities appropriate to the occasion. 000 
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NEW compression 
' ; couplings 
quickly installed 
: PEP ; -+- for steel or copper pipe 
in ol piping. ... with or without 


locking nut 
MUELLER 


copper 
meter 
ywokes 


You can now install Mueller Copper Meter These new, time-saving couplings are now 
Yokes in any existing steel or copper piping available for all Mueller Copper Meter Yokes 
in just a few minutes — and without cutting with Multi-Purpose Ends. Regular compres- 
threads or sweating joints. sion nut or locking nut designs can be fur- 

The simple step-by-step procedure for in- _nished for steel or copper pipe. 
stalling a yoke with Mueller’s new Compres- The locking nut type (shown) positively 


sion Couplings is shown below. Permanent, 
water-tight joints are quickly made even on 
rough and badly pitted pipe. Possible trouble 
is avoided because the piping does not have 
to be moved, 


Clean dirt, rust and scale Remove all burrs from in- 
from pipe and cut ovt a side and outside of pipe 
section just slightly longer ond slip complete coupling 


than yoke (without coupling). over cleaned ends of pipe, 


Copper Meter Yokes are 
portion of Muelle r’3 
of quality matched 


etting equipment, 
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prevents any movement of the yoke on the 
pipe and insures continuous electrical bond- 
ing of the service piping. 

Write for complete information and speci- 
fications on Mueller’s Copper Meter Yokes. 


Align yoke between ends of Tighten compression nuts on 
pipe, slide couplings into pipe and lock yoke in place 
place and tighten couplings by tightening locking set 
securely onto yoke body. screw on clamp. Setting complete. 





MUELLER ¢€O. 
DECATUR. ILL. 


Factories at: Decatur, Chattanooga, Los Angeles; 
In Conada: Mueller, Limited, Sarnia, Ontario. 





EITHER BY THE 
GLASSFUL, OR THE 
BILLIONS OF GALLONS... 


. . . pure water is the lifeline 
of Municipalities and Industry. 


For over 60 years, Roberts Filter 

Manufacturing Company has been 

complementing the engineer- 
ing profession in supply- 
ing water purification 

equipment through- 
out the Western 
Hemisphere. 


peLAVAUD 


SUPER 
T IRON PIPE 
APCO cast oInTs 


Li 10 requirements 


ets A 
me auear ound mains 


for un 


Service for centuries 


Bottie-tight joints 
af | ony topping one — 
High record of maintained 
aa flow efficiency 
Srrengih against crushing 
Strength against impact 
Beam strengih 
Strength against inter 
af | impervious pipe wails 
7 | Low installation om 


NO cheap substitute pipe 
can meet these “musts” 
ALABAMA PIPE CO. 


e AD 6-7601, ANNISTON, ALABAMA 


nal pressure 


We invite your inquiry at any sales office: 


Cuicaco: 122 S. Michigan Avenue 

New York: 350 Fifth Avenue 

Kansas Crry: Suite 950, 1006 Grand Ave. 
Derrorr: 18505 W. Eight Mile Road 
Souru Gare, Calif: 5335 Southern Ave, 
San Francisco, Calif, 

ORLANDO, Florida 
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UNIT OPERATIONS OF 
SANITARY ENGINEERING 


This book has an ambitious goal 
—to provide a text to equip the 
graduate to rationalize his approach 
to design problems, a need consid- 
ered to exist in present graduate 
sanitary engineering curricula. The 
author, Linvil G. Rich, Head of the 
Civil Engineering Department at 
Clemson College, recognizes that 
sanitary engineering design as now 
practiced is empirical. To meet the 
challenge of the broadened “en- 
vironmental health” scope of activi- 
ties of the sanitary engineer, he 
anticipates a change by the profes- 
sion to a rational basis. The result 
of Doctor Rich’s efforts is a textbook 
covering the principles of unit phys- 
ical processes as they may apply to 
design situations in water and waste 
systems, stream sanitation, air pol- 
lution abatement and radiological 
health. The teaching of unit opera- 
tions is well established in chemical 
engineering curricula, and this text 
adapts many chemical engineering 
principles to sanitary engineering 
processes. Typical chapter headings 
are Fluid Transport in Closed Con- 
duits, Mixing, Sedimentation, Flow 
Through Beds of Solids, Gas Trans- 
fer, Heat Transfer and Psy- 
chrometry and Humidification. It is 
written for the graduate level and 
designed for a four semester-hour 
course in unit operations. Many ex- 
amples are given to demonstrate 
sanitary engineering application of 
the principles. For instance, in the 
chapter on mixing, there is an ex- 
ample of how to determine the im- 
peller speed required for a propeller 
mixer and the power consumption. 
In the chapter on gas transfer, the 
reader is shown how to size a scrub- 
bing tower to remove hydrogen sul- 
fide from waste air. Other examples 
demonstrate the sizing of vacuum 
filters, sludge cake dryers and flota- 
tion units. Doctor Rich has done a 
remarkable job of combing the lit- 
erature to bring the process prin- 
ciples into focus. Illustrative mate- 
rial is adequate and confined to 
graphical presentation and line 
drawings. This 308-page book is 


primarily a graduate student’s text 
but the practicing engineer will find 
it of value as a reference work. It is 
available from John Wiley and Sons, 
Inc., 440 Park Avenue South, New 
York 16, N. Y. The price is $10.75. 


FILTRATION 


The application of filtration de- 
vices, the history of their develop- 
ment and theories involved in evalu- 
ating filtration practice are detailed 
by George D. Dickey, an engineer 
who has devoted his career to 
studying the art. The scope of the 
book is purposely broad; Mr. Dickey 
defines filtration in part as that 
phase of liquid-solid separation 
“wherein the solids are undissolved 
and the separation is caused by 
forcing the liquid through a porous 
medium which retains the sol- 
ids... .” This permits him to give 
attention to many types of appa- 
ratus including screens, gravity 
sand filters, vacuum and pressure 
filters and centrifuges. Descriptions 
of these follow chapters on history 
and theory and comprise most of 
the first half of the text. One chap- 
ter gives an informative discussion 
of filter media; two others are con- 
cerned with adjunctive procedures 
as chemical conditioning, coagula- 
tion and filter cake production con- 
trol. While the author handles the 
subject in its broad sense—filters 
and what they will do—there are 
separate chapters on specialized ap- 
plications: Oil and petroleum re- 
finery filters, water filtration and 
sewage clarification and sludge de- 
watering. There are some helpful 
suggestions on what one should 
know before he designs a plant to 
include mechanical filters or pur- 
chases a filter for a particular task. 
The book concludes with a bibli- 
ography of more than 1,000 refer- 
ences. The text is prepared for en- 
gineers in all fields desiring infor- 
mation on all applications of filters, 
but it is oriented sufficiently for the 
sanitary engineer to find it useful, 
particularly in understanding vacu- 
um filters and porous media em- 
ploying filtration aids. The book has 
362 pages and is priced at $12.00. 
The publisher is Reinhold Publish- 
ing Corp., 430 Park Avenue, New 
York 22, N. Y. 


MUNICIPAL REFUSE 
DISPOSAL 

This book describes in detail the 
operations of the seven major dis- 
posal methods — sanitary landfills, 
central incineration, on-site inciner- 
ation, garbage grinding, feeding gar- 
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In the Mines 
_ of California's 
Mother Lode... 


... B-L-H’s Pelton Division got its first practical 
experience in water control. That was over 85 years 
ago. Since then Pelton has gone on to establish an 
international reputation for excellence in hydraulic 
design and construction. Its leadership is especially 
evident in waterworks equipment, where its diverse 
line assures an answer to virtually any problem. 


In butterfly valves, for instance, 
Pelton makes both the rubber and 
metal-seated kinds, and in sizes from 
6 in. to 17 ft. All Pelton butterfly 
valves are equipped with heavy 
bronze-bushed bearings for the main 
shaft. These bearings can be readily removed from 
the valve body without dismantling 

the valves. Another valve—this one 
Pelton-developed—often chosen for © 

waterworks shutoff is the spheri- 

cal type, which, be- 

cause of its simplicity greatly re- 
duces head loss and maintenance 
expense. Like the spherical valve, 
the Larner-Johnson valve owes 





much to Pelton engineering. Easily adjusted, Larner- 
Johnson valves can be built to withstand pressures 
up to 1300 psi and are particularly applicable to 
throttling service or flow control 
such asdischarging water from high- 
pressure mains to distributing lines. 
Pelton also makes three hollow- 
type valves—cone, stream and jet. 


All can be used for free discharge or bypass and all 
can be operated manually, hydraulically or by elec- 
tric motor. Often used in conjunction 
with each other are two more valves 

built by Pelton—auto- 

matic dashpot-controlled 

air valves, widely used in 

flow lines, and surge sup- 

pressors. The latter afford excellent 

protection for pump discharge lines, 

preventing excess pressure when the 
pumps are stopped. All the valve types mentioned 
here can be run with the Pelton 
Motor Operator, which uses a 
planetary gear system (thus 
eliminating the clutch) and 
which provides torque protection in both directions 
at no extra cost. We might also mention one other 
kind of Pelton water control equip- 
ment—axial flow pumps. These 
may be equipped with either fixed 
blade or variable pitch impellers. 
Where low or medium head, high 
operating efficiency and large dis- 


» 


tors, Pelton pumps can provide the answer at 


charge capacity are important fac- 


relatively low cost. 

For further information on any Pelton valves or 
pumps, write Pelton Division (B-L-H), 2929 Nine- 
teenth Street, San Francisco 10, Calif,. or B-L-H 
Corporation, Philadelphia 42, Pa. 


‘Lai 


BALDWIN :- LIMA: HAMILTON YHA 


Pelton Division - San Francisco, Calif. 


Hydraulic turbines + Vaives « Governors « Centrifugal pumps 
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bage to swine, composting and sal- 
vage and reclamation. In addition, it 
evaluates those methods as a guide 
for municipal officials who must de- 
termine what disposal methods the 
city should use, Such factors as size 
and type of city, geography and 
climate, public health, costs and 
financing, public acceptance, rela- 
tionship to collection practices, and 
effects on other municipal services 
are analyzed. The manual covers 
other factors, such as determination 
of the quantities of refuse that a 
municipality must collect and dis- 
pose of; and how to handle such 
special problems as disposal of con- 
struction and demolition wastes, 
automobiles, condemned foods, in- 
dustrial wastes, explosive and haz- 
ardous wastes, pathological wastes 
and refuse from disasters. It was 
written by the Committee on Refuse 
Disposal, American Public Works 
Association and is published by 
Public Administration Service, 1313 
East 60th Street, Chicago, Ill. 522 
p., cloth, indexed, illustrated, se- 
lected bibliography. $8. 


REFUSE COLLECTION 
AND DISPOSAL 


This is an annotated bibliography 
of 358 articles, papers and other 
published material on municipal 
refuse collection, storage and dis- 
posal. The 73-page document covers 
the period 1958-1959, and is the 
fourth such supplement issued by 
the Public Health Service. The text 
is arranged in sections which cor- 
respond to the various administra- 
tive and operational phases of the 
refuse disposal field. All references 
have been annotated for increased 
utility by federal, State, and local 
refuse collection officials; 22 periodi- 
cal publications and 7 other publi- 
cations have been cited and an 
author’s index is included. For sale 
by the Superintendent of Docu- 
ments, U.S. Government Printing 
Office, Washington 25, D.C., at 45 
cents per copy. 


BRIDGE DESIGN STUDIES: 
PILING TESTS 


Three papers in this publication 
refer to bridge design. They are: 
Transfer of load between precast 
bridge slabs by Adrian Pauw and 
John E. Breen, University of Mis- 
souri; drynamic tests on a 3-span 
continuous I-beam highway bridge 
by C. L. Hulsbos and D. A. Linger, 
Iowa State; and rapid method for 
estimating maximum bending stress 
in simple span highway bridges by 
H. K. Stephenson, Texas A & M. A 
report on a test pile program by 


22 


J. A. Williams of the Missouri High- 
way Dept. completes this Bulletin 
279 of the Highway Research Board, 
Washington, D. C.; $1.80. 


CONCRETE PAVEMENT 
EXPERIMENTS 

Research findings from a variety 
of experimental projects on portland 
cement concrete are reported in 
Bulletin 274. Included are results of 
tests involving performance of con- 
tinuously - reinforced concrete and 
non-reinforced concrete, spacing of 
joints, corrosion of load transfer 
joints, merits of skewed joints, and 
other pavement design features. 
Highway Research Board, Washing- 
ton 25, D. C.; $3.40. 


ASBESTOS-ASPHALT 
PAVING MIXTURES 

A report describing test strips of 
asbestos-asphalt paving laid by the 
New York State Department of 
Public Works is now available. Re- 
search Report 60-5 was prepared by 
the Bureau of Physical Research of 
the N. Y. State Department of Pub- 
lic Works, and has been reprinted 
by Johns-Manville in a 32-page 
booklet as a public service. It de- 
scribes the methods of design and 
construction. This is followed by an 
analysis of results obtained and ex- 
pected, and the Bureau conclusions. 
Detailed data are contained in Ap- 
pendices. RR 60-5 is available upon 
request from Johns-Manville, As- 
bestos Fiber Division, Manville, New 
Jersey. 


QUALITY AND THEORY 
OF TRAFFIC FLOW 


This publication includes five 
reports on highway traffic: The 
Quality of Traffic Flow by B. D. 
Greenshields; Measurement and 
Evaluation of Traffic Congestion by 
H. P. George; Travel Time Relation- 
ships by N. S. Guerin; Development 
of Traffic Congestion by M. R. 
Palmer; and Speed, Volume and 
Density Relationships by R. T. 
Underwood. There are 188 pages. 
Copies are available without charge 
“to those who indicate responsibility 
for highway traffic operations or a 
sincere’ interest in this field.” For 
quantity procurement, write the 
Director. Copies and/or information 
from Yale University, Bureau of 
Highway Traffic, Strathcona Hall, 
New Haven, Conn. 


CAPITAL IMPROVEMENT 
PROGRAM FOR CHARLOTTE 

A beautifully prepared report 
on the 5-year capital improvement 
program recently approved by 
Charlotte, N. C. It covers refuse 


INVEX OZONE 
GENERATORS 


For prompt action, write directly 
to our representative for a FREE 
demoistration—No obligation! 


[png gh. See 5 
ATIVES 
EASTERN 
Eastern N.Y., Northern N.J., New England 


Burde-Perron Associates 
E. 42 Farview Terrace, P.O. Box 247 
Para New 


mus, 
HU 9-2400 
Central N.Y. State 


Siewert Equipment Co., Inc. 
175 Akron Street, Rochester 9, New York 
HU 2-9640 i 


Eastern Pa., Southern N.J. 
Delaware, Maryland, Northern Virginia 
District of Columbia 

Walter Taft & Associates 

17 S. Chester Road, P.O. Box 179 
Swarthmore, nsylvania 
KI 4-1960 

North & South Carolina, Georgia, Alabama 
py cast D. i -nerte: ia Associates 

ae ~ erry d, Atlanta, Georgia 

7-0311—2-—3 


CENTRAL 
notin. Se ee 
Barnes Plant Equipment Co. 


é tf aw 5 a2a0; Res Ph. tl "eaei0 


a 


AN 1-2181 


veg prey Washington 
Ed Lokay & py eens 
10338 N.E. Sandy Bivd., gh oy 
Off. Ph. AL 4-7378; Alt. Ph. i, Ph AT 1 


idaho, Montana, Eastern Washington 
Bill E. McKee 
P.O. Box 2141, Spokane, Washington 
MEXICO AND EXPORT 


Mexico 
Afsa, S.A. 
Av. Oaxaca 13, Mexico 7, D.S. 


Resources and Facilities Corporation 
100 East 42nd Street, New York 17, N.Y. 
MU 7-4741 
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INVEX 


OZONE = 


GENERATORS 


The 


9 TYPES —22 MODELS —FOR EVERY APPLICATION 


PROBLEM: Plagued with Sewage Pumping 
Station Neighborhood ODOR complaints? 
SOLUTION: Use Model FA-160 (illus- 
trated) installed over wet well. Destroys 
odors caused by Hydrogen Sulfide and 


Mercaptans, mitigates concrete corro- - 


sion and adds dissolved oxygen to 
sewage flow keeping it fresher and 
easier to treat at the piant. Cost of 
operation Yec per hour. 

PROBLEM: Manhole odors at underground 
lift stations? 

SOLUTION: Use Model US-130 installed 
in or above the packaged lift station. 
Destroys odors caused by Hydrogen 
Sulfide and Mercaptans, mitigates con- 
crete corrosion and adds dissolved 
oxygen to sewage flow. Cost of opera- 
tion Yac per hour. 

PROBLEM: Having Treatment Plant influ- 
ent channel odors? 

SOLUTION: Use Model RC-260 installed 
at channel structure. Ozone is diffused 
to the liquid thereby destroying — 
and increasing oxygen. 

PROBLEM: Odorous influent at primory 
tank? High bulking of solids? Lack of Oxy- 
gen in waste water discharged to streams? 
SOLUTION: Use Type EA-360 Series 
installed at primary or preceration 
chamber for the ozonolysis of solids, 
destruction of odors, and cost reduc- 
tion of air volumes. Increases dissolved 
oxygen in effluents to maintain criti- 
cal oxygen balance in ovr many pol- 
luted rivers and streams at extremely 
low cost. 

PROBLEM: Taste, Color and Odor potable 
water problems in distribution systems with 
no water treatment plant facilities? 


Research and Development Since 1930 


INVEX 


INC. 


Box 1335 « 1100 N.E. 125th Street 
North Miami, Florida 


SOLUTION: Use Type AJ-390 Series 
installed between pump and distribu- 
tion system for prompt alleviation of 
Taste, Color, Odor water problems and 
reduction of water-borne pathogens. 
Operating costs as little as $1.00 per 
day. Low initial cost. 

PROBLEM: High chemical costs for water 
Taste, Color and Odor reduction in your 
water treatment plant? 


SOLUTION: Use Type IT Series installed 
at degasifiers and Type HS series for 


Odors and Tastes at a significant cost 
reduction while still maintaining chio- 
rine residuals. 


PROBLEM: Got Swimming Pool Problems? 
SOLUTION: Use Type SP series installed 


ties NOW with limited funds? 


SOLUTION: INVEX, INC. provides a 


low cost monthly payment lease pur- 
chase plan at 6% interest. 














solution 
To Your 
Problems 





Econom 
+ 
Efficiency 


MR. O'THREE 
SAYS “HERE'S 
POSITIVE PROOF” 


Read these 
unsolicited statements: 


“The service on our generators, from your 
personnel, has been prompt, efficient and cour- 
teous. The Invex Ozone Generators have met 
our high standards for efficleney of odor con- 
trol... .(13 generators in de in Clearwater) 
From: D. J. Raye, Superintendent, Sewage 
Treatment Plants, Clearwater, Florida. 

“This first machine (Invex) proved so sat- 
isfactory and impressed the writer to such @ 
degree that we now have, here in the State of 
Florida, many of these ma¢hines being used 
for odor control in lift stations and at sewage 
treatment plants at such poiats as sludge draw- 
offs, inspection wells, inlet to the plant, trick- 
ling filters, etc. These machines have been 
improved to the point where they operate very 
efficiently and do an effective job for odor con- 
trol.”... From: Ralph H. Baker, Jn, Sanitary 
Engineer, Florida State Board of Health, to Mr. 
D. S. Abell, Butler County Health Dept., Penna. 

“The job these six units hawe done for the 
City of Bradenton has been wonderful. The 
units have paid for themselves... With such 
odor controls, our publicity and public relations 
have been excellent... As you know, a dollar 
sign cannot be placed on good public relations 
and publicity.”. . .(re: Invex Ozone Generators) 
From: Perry A. Cessna, Sewage Superinten- 
dent, Bradenton, Florida 

“We reduced raw water color from 70-90 
PPM range to 30-35 PPM range by Ozone being 
introduced into our degasifier via the fan suc- 
tion, and with this color reduction we were able 
to reduce chlorine demand from 160 ibs/MG 
to 90 Ibs/MG, and produce @ final color of 5 to 
10 PP. From: Mr. W. A. Oefflet, Plant Manager, 
Water Board, North Miami Beach, Florida to 
Mr. L. S. Finch, Vice President and Chief Engi- 
neer, Indianapolis Water Co., Indianapolis, ind. 


Specified by more leading 


A DIVISION OF 
CONTINENTAL 
DIVERSIFIED 
INDUSTRIES, INC 





collection and disposal, water and 
sewer fund projects, urban renewal, 
municipal and airport facilities and 
other projects. There are 81 pages 
with many appropriate illustrations. 
W. J. Veeder is City Manager. 


4 
POU eee sn 
3 YARDS MORE REFLISE Bc nage agen bt 


* waste treatment reveals that 57 per- 
IN A HOBBS HYD-DAK { cent of the approved projects have 

been completed, mostly in the 
smaller communities. Annual in- 
vestments are indicated and the 
backlog of required treatment work 
and needs for the next ten years 
are shown. Copies of Public Health 
Service Publication No. 867 are 
available from the Supt. of Docu- 
ments, Washington 25, D. C.; for 15¢ 
each. 


DEFENSE MATERIALS SYSTEM 
AND PRIORITIES 
This booklet, which replaces a 
1955 publication, explains why the 
Defense Materials System, under 
which priorities and allocations are 
administered, is necessary; and, in 
addition, it describes the character- 
istics of the system. The Defense 
Materials System governs operations 
by contractors engaged in defense 
programs of the Department of De- 
fense, the Atomic Energy Commis- 
sion, the National Aeronautics and 
Space Administration, and the other 
defense agencies. DMS Reg. 1, as 
} Jf amended December 1, 1959 contains 
the basic rules of the System. BDSA 
Reg.-2 contains the rules for priori- 
ties, and a number of M-Orders re- 
lating to specific materials and prod- 
ucts supplement these basic regula- 
tions. For sale at Department of 
Commerce Field Offices and by the 
Superintendent of Documents, Gov- 
*. . « than in other refuse ernment Printing Office, Washing- 


packers of comparable 
weight and cost! ton 25, D. C., at 25 cents per copy. 








A DIVISION OF 
HOBBS TRAILERS 


RESEARCH AND 
TRAINING 

This brochure is intended to ac- 
quaint the scientific fraternity with 
The BIG DIFFERENCE is in the capacity ratings. either new or expanded opportuni- 
With a “16-yard” Hyd-Pak, you get 16 yards in ties for research and training in the 
the main storage compartment, where refuse area of environmental health—air 
can be completely compressed. The three-yard pollution, water supply and pollu- 
loading hopper is not even counted (though it can tion control, radiological health, oc- 
be filled and used to transport refuse at the end cupational health and _ industrial 
of arun). Before you buy refuse collection bodies, hygiene, and environmental engi- 
you should see this true capacity in action. We'll nesting and food protection—under 
be happy to arrange a demonstration. Just write the wartoun eels. grant and 
or wire: training programs of the Public 
Health Service. Write Public Health 
HOBBS HYD-PAK + 609 North Main + Fort Worth + Cable HOBBSCO Service, Washington 25, D.C. 
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Valuable new information 


describing 


NEW EQUIPMENT 
FOR ACTIVATED 
SLUDGE TREATMENT 


Climaxing almost 10 years of research, Dorr-Oliver® 
now presents four advanced developments in equipment 
for treatment of sewage and industrial wastes by the 
activated sludge process. 

Thoroughly proven in full scale plant installations, 
they offer the consultant or sanitary engineer new oppor- 
tunities for efficient sewage plant design and maximum 
flexibility in meeting a particular need. 

Basic information is contained in the four newly pub- 
lished bulletins shown above. The equipment described 
comprises: 


PY 





@ THE D-0® AERATOR 
An improved method for providing highest oxygena- 
tion capacities and transfer efficiencies. 

@ THE D-O INKA AERATION SYSTEM 
A unique new design using low pressure air for acti- 
vated sludge aeration. 

© THE DORR-OLIVER SPIROVORTEX® SYSTEM 
Combines the simplicity of Biofiltration® with acti- 
vated sludge treatment performance and efficiency. 
THE DORR® RSR CLARIFIER 
Minimizes sludge detention in final clarifiers. Design 
features allow rapid return, positive control, and 
visual assurance of continuous removal of activated 
sludge. 
For copies of these bulletins, write Dorr-Oliver 

Incorporated, Stamford, Connecticut. 


CAs 
CS" DpORR-OLIVER. 


/\% J 
Ned ‘VY “WY WORLD-WIDE RESEARCH * ENGINEERING * EQUIPMENT 
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‘It puts together 
mighty easy Lucy... 
shecks... you ain't put together 
too bad yourself” 


reretp a baeyel 


PIP FOR WATER. SEWERAGE AND 
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a honey 
to handle 


Tyton Joint® pipe, naturally... 


This rugged dependable pipe goes together so easily even 
green crews become experts quickly. Consider: 


Only one accessory needed—a rubber gasket. 
No nuts, bolts, bell holes, caulking equipment. And Tyton 
can be laid in rain or wet trench when necessary. 


High installation costs crowding your budget? 
Get the time-and-money-saving facts on Tyton Joint* 
pipe today. Call or write: 


#U. S. Patent No. 2,953,398 * 


U. S. PIPE AND FOUNDRY COMPANY 
General Office: Birmingham 2, Alabama 


Inteor ited Pp, Jucer fran M 


and Blast Furnaces to Finished Pipe 


Makers of USIFLEX® Boltless Flexible Joint Pipe. 


® 
INDUSTRIAL SERVICE (REC RID 





PUBLIC WORKS for December, 1961 


TYTON 


ONLY FOUR SIMPLE ACTIONS 





Insert gasket with groove over bead in gasket seat... 
a simple hand operation. 





Wipe film of Tyton Joint® lubricant over inside of 
gasket. Your receiving pipe is ready. 





























Insert plain end of entering pipe until it touches 
gasket. Note two painted stripes on end. 




















Push entering pipe until the first painted stripe dis- 
appears and the second stripe is approximately flush 
with bell face. The joint is sealed... bottle-tight, 
permanently! The job’s done... . fast, efficiently, 
economically. Could anything be simpler? 
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it moves 


..» powered and 
controlled 
by Westinghouse 





Press a button—an indoor auditorium becomes an open air 
stadium in 244. minutes—and behind that button is an un- 
paralleled story of engineering and construction cooperation. 
Architectural and engineering teamwork has given Pitts- 
burgh the world’s first movable roof auditorium. This 
versatile structure adds to the city’s renaissance, in one 
building, a 14,000 seat sports arena, a convention hall, 
open air amphitheater, and an exhibit center. Westinghouse 
products bring the facilities to life, give precision control for 
the delicate manipulation of six 300-ton movable leaves. 
Outwardly, the new auditorium is a 400’ stainless steel 


J-94176.-1 





umbrella, suspended from a space frame cantilevered from 
the ground. That is one outstanding construction team- 


work story. 
Inside, coordination culminates in a control 
located high above the seating area. From this station the 


console 


Construction Motivators: The Authority & Industry 

l to r seated: Judge A. L. Wolk, Vice Chmn.; N. Stabile, Sec’ry Treas.; 
W. B. McFall, Chairman; H. R. Edelman, jr., Pres. Heyl @& Patterson; 
and D. 7. McDonald, Vice Chmn. 

standing: C. B. Jansen, Member; J. E. Payne, V. P. 
Edw. Fraher, Exec. Director 


Westinghouse; and 





The six movable roof leaves are driven by West- O. M. Newman, Hey! & Patterson, and Edward Cohen, Ammann 
inghouse right angle gearmotors, five to each leaf & Whitney, discuss roof electrical drive with C. G. Falkenstein, West- 
Photo shows base of one of the movable leaves inghouse, kneeling in front of main roof reactor control cabinet 

with the acoustic ceiling panels removed. 


unique movable roof drive system is activated. An AC 
reactor control scheme keeps all six movable leaves in step 
throughout open and close cycles. Each leaf is driven by 
Westinghouse Moduline® gearmotors, with opposite leaves 
being operated in pairs. 

Close cooperation among architects, engineers, owner, 
contractors and Westinghouse helped to provide a system 
flexible enough to serve varying building demands, with 
the high degree of electrical reliability required 

For more complete information on the electrical aspects 
of construction, write to: Westinghouse, P. O. Box 868, 
Pittsburgh 30, Pennsy 


5KV metal-clad switchgear contains a tie-breaker Checking construction progress are C. J. Long and F. J. Sarknas, 
Westinghouse. In background, 1500 kva power center supplies power 


coming 4160-V lines. Seen here: N. J. Grady, for building auxiliary and air conditioning compressor motors. 


to provide emergency switching between two in- 


Westinghouse Motor Control Center located in the Mechanical Three 125 hp Lifeline A motors drive freon compressors 
Room centralizes auxiliary motor controls. Discussing installation to chill brine supply for ice rink piping. Seen here are P. 
advantages are H. R. Helvenston, C. J. Long and N. J. Grady. F. Schad, Limbach, and C. G. Falkenstein, Westinghouse. 





: 
; 


Operator’s view from roof control console high above 
the spectator area. Visible through the glass front is the 
juncture of the first two movable leaves of the roof. 


Builder: Public Auditorium Authority of Pittsburgh & Alle- 
gheny County: Resident Engineer @ Supt. of Construction: 
H. Rey Helvenston 

Architects: Mitchell & Ritchey, Pittsburgh 

Roof Designers & Engineers: Ammann & Whitney, N.Y. 

Electrical Engineer: Carl J. Long & Associates, Pittsburgh 

Mechanical Engineer: John Mullin & Associates, Pittsburgh 

General Contractor: Dick Corporation, Large, Pa. 

Electrical Contractor: E. C. Ernst, Inc., Pittsburgh 

Mechanical Contractor: Limbach Company, Pittsburgh 

Drive System Contractor: Heyl & Patterson, Inc., Pittsburgh 


Another Westinghouse power center, this 300 kva ASL dry type 
supplies lighting and auxiliary power. Discussing its component parts 
are C. J. Long, A. B. Janaszek, M. A. Geffel and Albert Simon, Ernst 


Fan room equipped with series 8000 Air-Foil centrif- 
ugal fan and air conditioning coils. W. Y. Humphreys, 
Westinghouse, with John Mullin, Consulting Engineer, 
air conditioning and ventilation system designer. 


One of main power transformers rated 2500 kva 
at 11.6 kv to 4160 volts. Discussing the power 
supply are C. J. Long, Electrical Engineer, M. A 
Geffel, Ernst, and A. B. Janaszek, Westinghouse 


Westinghouse 


Type M Electric Stairway transports 8,000 persons 

hr. Top to bottom: E. R. Gallagher, supervising 
architect; H. R. Helvenston, resident engineer; 
and A. Simmonds, Westinghouse Elevator. 


Westinghouse mercury vapor parking area and floodlighting are 
operated from this remote control panel located in the mechanical 
room. M. A. Geffel, Ernst, tests lighting circuits. 
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IN BROOKINGS COUNTY, S.D. 


COST RECORDS SPEAK 


ONE OF THREE Cat No. 12 Motor Graders owned by Brookings County helps maintain some 500 miles 
of county and township roads. Brookings County also owns three Cat D7 Tractors and a 944 wheel-type Loader. 


The Commissioners of Brookings County, S. D., 
wanted to know how much it cost to operate each of 
the county’s nine motor graders. So, back in 1957, 
the Highway Department began to keep cost records 
on individual machines. 


Result? Look at Highway Superintendent Gene 
R. O’Connor’s cost chart on the opposite page. 


Note that the three Cat No. 12 Motor Graders 
cost less per mile to operate than any of the other 
six machines, representing four different makes. 
The average cost per mile for the three Cat ma- 
chines was $0.61; average cost per hour was $2.41. 


Even the first machine listed has an impressive 
record—yet this is a 1945 model, built before 
Caterpillar introduced the exclusive oil clutch. 


Comparing this first machine with the other two 


Cat Graders indicates the cost-saving advantage of 
the oil clutch. Mr. O’Connor reports that the second 
listed Cat Grader received its first clutch adjust- 
ment after 5000 hours. No clutch adjustment has 
been required on the third grader in 6615 hours. 


Records do speak for themselves. They enable 
you to take into account the cost of operation and 
repairs—a practical yardstick which helps deter- 
mine a machine’s true value. 


Are you keeping records on your individual 
machines? It takes only a few minutes a day. Your 
Caterpillar Dealer will be glad to supply you with 
free Cost Record Books that may help you set up a 
more useful record system. 


Caterpillar Tractor Co., General Offices, Peoria, 
Illinois, U.S.A. 
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FOR THEMSELVES 


MOTOR GRADER COST RECORDS are presented to Brookings County Board Chairman Edward Tofte (right) by Highway Supt. Gene 
R. O’Connor. Seen in the background are (from left) Commissioners Louis Overocker, Louis Heesch, E.D. Robertson and O.P. Dahli. 
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MOTOR GRADER COST RECORDS, Brookings County, S.D., 1957 through 1960 


Total 
Miles 


28,204 
39,062 2.51 
20,377 2.15 


: Cost Per 

; 

! 

' 

; 
14,933 ; 3.24 

) 

' 

' 

' 

! 

! 


Hour 
$2.58 


Total 
Operating Cost 
$20,830.64 
22,541.26 
10,623.22 
13,555.37 
23,578.04 
16,551.69 
8,263.82 
21,122.89 
16,550.20 


27,449 2.91 
19,754 2.87 
10, 182 2.52 
25,298 2.78 
21,755 2.80 











COUNTY’S COST RECORDS include, in addition to miles and hours, the cost of fuel, oil and grease, parts and supplies, labor, repairs and operators’ wages 


Caterpilias and Cat are Registered Trademarks of Caterpillar Tractor Co 
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EQUIPMENT AND MATERIALS 


For Your Public Works Program 


NEW LISTINGS 


Helpful Information 


For Coating Reservoirs 

25. Costs, application data and a case his- 
tory on coating reservoirs with “‘Weathercoat,” 
a tough coating that is odorless, non-toxic and 
moisture proof are described in this four page 
bulletin. Check the reply card for Bulletin 
B-22 or write direct to American Bitumuls & 
Asphalt Co., 320 Market St., San Francisco 
20, Calif, 


24-Page Bulletin on 
Swing Check Valves 


%. This illus- 

Darung trated bulletin de- 

scribes how the _ re- 

' volving double disc 

principle has been 

Vali es adapted to Darling 

swing check valves, 

which incorporate all 

applicable features of 

WWA and Federal 

specifications. Bulletin 

includes a pressure 

rating table on the 2 

to 16 inch valve 

sizes and construction 

details. Bulletin 6102 

is available from Darling Valve & Mfg. Co., 

Williamsport, Pa., or by checking the reply 
card. 


How to Cut Highway 


Grass Maintenance Costs 

4%. This valuable 26 page bulletin, illustrated 
in four color, answers all your questions about 
chemical growth retardants. Learn how you can 
reduce your grass maintenance costs by using 
MH-30. For your copy of Booklet No. 11 write 
to Naugatuck Chemical Division, Dept. A, Elm 
St., Naugatuck, Conn., our us our readers’ serv- 
ice card. 


New Permutit Type M 


Precipitator Bulletin 

47. A six page bulletin describes fully in text 
and illustration the new Permutit Type M Pre- 
cipitator. This is a unique sludge-blanket clari- 
fier whose agitator arms are driven by water 
jets at the tips. Operating graphs, results of 
tests and dimensional chart are included. For 
your copy of the Type M _ bulletin write to 
Permutit, 53 West 43rd St., New York 36, 
N.Y., or use our reply card, 


Tips For More Efficient 


Snow and ice Control 


51. Of special interest in this folder is the 
section on preparation for the approach of ice 
and snow. These “Hi Way Tips” should be 
studied by all engineers. For your copy circle 
number 51 on our readers’ service card or write 
to Highway Equipment Co., 616 D Ave., N.W., 
Cedar Rapids, lowa. 


Recording Meter 
for Small Sewage Plants 


8%. Details on a recording rate-of-flow meter 
specifically built for operation with small, or 
packaged type, sewage disposal plants are offered 
in Simplex Bulletin 405. This pre-engineered 
standard capacity unit is used with 90° and 60° 
“V" notch weirs. For your copy write to Sim- 
lex Valve and Meter Co., 7 7 East Orange St., 
ancaster, Pa., or check the inquiry card. 
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The engineering information § in 
these helpful catalogs will aid you 
in your Engineering and Public 
Works programs. Just circle num- 
bers you want on the reply card, 
sign and mail. This free Readers’ 
Service is restricted to those active- 
ly engaged in the public works 
field of cities, counties or states. 


New Information on 


Rocdway Luminaires 

68. A new concept in open refractor lumin 
Pires, the Westinghouse Quadroliner, is pre- 
sented in an interesting 4-page folder that shows 
advantages and roadway luminaires characteris 
tics. For a copy of Booklet B-8236 write to 
Westinghouse Lighting Division, Edgewater 
Park, Cleveland, Ohio, or use our reply card. 


Does Refuse Removal 
Cost Too Much? 


66. To help you with your analysis of refuse 
removal costs, Hydro E-Z Pack Div. of Hercules 
Galion Products, Inc., Galion, Ohio, offer two 
new cost analysis forms. Use of the forms will 
help determine relative efficiency of your pres 
ent refuse collection equipment. Use the reply 
card to get this material. 


Relamping the Easy Way 

85. Data on a lowering mechanism for easier 
street light maintenance is available from Pfaff 
& Kendall, 84 Foundry St., Newark 5, 
This mechanism permits lowering of specific 
luminaires to ground level for relamping or 
maintenance, Write direct to manufacturer, or 
check the reply card. 


Compact Snow Removal Units 
Offered in Two Models 


107. Heavy duty, one-man rotary snow re 
moval units, riding and walking operator 
models, move up to 150 tons of snow per hour. 
Made by manutacturers of the advanced Snow- 
blast highway rotary, these units are designed 
for municipal use. For full information on 
Models R-40 and R-140 write American Snow- 
blast Corp., 1237 Shoshone St., Denver 4, Colo., 
or use reply card. 





Readers’ Service Index 


New Catalogs ........ 
Business 

Refuse 

Streets & Highways . 
Water Works ...... . ......0+ 
Lighting & Traffic 
Sewerage & Wastes 
Construction 











Sewage Treatment 


For Individual Homes 

86. A bulletin describing the Jet Aeration 
System an efficient, practical and economical 
sewage disposal system for individual homes is 
available from Jet Aeration Sales Company, 
1220 W. 6th St., Cleveland 13, Ohio. Use the 
reply card. 


Providing Water For Peak Loads 


94. Need extra filtration capacity to meet 
peak .- water demands? Investigate details 
of B-I-F’s low-cost filtration system built around 
performance-proved vacuum diatomite filters 
Helpful engineering information in comprehen- 
sive catalog and data sheet compilation titled 
“It’s A Fact.” Check reply card or write B-1-F 
Industries, Box 276, Providence 1, R. I. 


Octa-Tube Lighting Standards 

98. Octagonal tapered lighting standards 
which accommodate all types of luminaires are 
described in a new 28-page catalog. Accessories 
for modernizing older-type street lighting stand 
ards are included. Write to Millerbernd Mfg 
Co., Winsted, Minn., or use the reply card 


Dispose of Brush and Branches 
the Easy Way 


100. Six page bulletin explains the time 
saving advantages of a Mitts & Merrill ~ 
chipper and shows how you can turn brush and 
Svanehes into a useful product. For a copy of 
Bulletin 861 write to Mitts & Merrill, Saginaw, 
Mich., or check the reply card. 


Post Hole Digging Made Easy 

110. Gasoline powered Porta-Hole digger is 
claimed to dig a 30” post hole in 30 to 40 
seconds. Works close to existing foundations, 
walls, fence posts and other obstructions. For 
further information write to Cross Manufactur 
ing Co., Inc., Lewis, Kansas, or use reply card. 


Ultra-Sonic Vehicle Detector 


Mounts Over Roadway 

127. A few typical applications of the Model 
STD Ultra-Sonic Vehicle Detector are vehicle 
counting at the entrances and exits of parking 
lots, automatic operation of gates and ticket 
spitters and detection of traffic flow in tunnels 
or on bridges. Write to Electronic Control 
Div., Box 600, Rochester 2, New York, or use 
reply card for this four page bulletin. 


Air Compressor, Backhoe 
and Loader All on One Unit 


132. A bulletin is available on the series 62 
Heavy Pneumatractor with backhoe and loader. 
It will pay to investigate this “triple threat” 
machine. Write to Schramm, Inc., West Chester, 
Pa., for your bulletin or use our reply card. 


New Snow Fighting Equipment 

134. Information on a new snow melting 
machine is available from Peabody Engineering 
Corporation, 232 Madison Avenue, New York, 
In a recent demonstration 15 tons of shaved 
ice was melted in 22 minutes. Write direct or 
use our reply card for aditional data. 


Disposable Sweeper Brooms 

145. Lower first cost, longer life span and 
labor savings are advantages offered by Uniloy 
Throwaway Gutter Brooms. A four page bulletin 
gives details. Write United Engineering Mfg. 
Co., 565 E. Edna Place, Covina, Calif., or circle 
number on reply card. 
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te 


A two-phase, full-actuated 
controller incorporating . 
e Time-Waiting Gap 
Reduction 
e Last-Car Passage 
Timing 














two original 
Electro-Matic features 
never before 

offered in a basic 


type control 








Gwes ou wore in a bakic 


tiattic covtioller 


Controller Model 877 introduces a new, improved method of control for signalizing a two-street in- 
tersection. It is a two-phase, full-actuated controller which incorporates two original Electro-Matic 
features never before offered in a basic type control. 


] TIME-WAITING GAP REDUCTION — The longer traffic waits against the red light, the more 
closely spaced vehicles moving on the green light must be to retain the right of way. 


REQUEST 


BULLETIN LAST CAR PASSAGE TIMING — Once waiting traffic has preempted control by virtue of the 
C-145 gap reduction feature, the controller makes certain that the end of the green street platoon 
clears the intersection before the right of way is transferred. 


The 877 is an extremely versatile control. Any two-phase intersection with widely fluctuating traffic 
is handled with high efficiency. 


AUTOMATIC SIGNAL DIVISION ‘22082722. 2" 


OY NORWALK «+ CONNECTICUT 
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To order these booklets check card opposite page 34. 


NEW LISTINGS (Cont.) 


Small Sewage Treatment Plants 
Handle 3000 to 18,000 gpd 


133. Design data on small sewage treatment 
plants for municipal, commercial or institutional 
use are presented in Yeomans bulletin No. 1510. 
Cross-section drawings and text explain the con- 
struction and operation of a complete small 
plant. Circle number 133 on the reply card or 
write Yeomans Brothers Company, 1999 North 
Ruby St., Melrose Park, Ill., for your copy 


Ventilation for the 


Protective Shelters 
138. “Ventilation and Air Purification 
Equipment for Civil Defense Protective Shel- 
* is the title of a new 26 page booklet. 
booklet details filtration systems recom- 
mended for OCDM approved fallout shelters 
= home and larger units for community 
For a copy of this booklet write to 
Filters Inc., Riverhead, N. Y., or 

use r reply card. 


Constant-Flo 


Incinerator Stoker 

Increased efficiency at a lower cost is 
» claims of the Flynn & Emrich con- 
incinerator stoker with alternate moving 
ars. An attractive six page bulletin, 
705, is available from Flynn & Emrich 
Holliday and Saratoga Streets, Balti- 

more 2, Md, Use the reply card. 


Bulletin on 


Centrifugal Sand Separators 

_ 141. An efficient system for removing 
jectionable sand and other solids from well 
water is explained in a 12 page folder issued 
by Equipment Engineers Inc., 737 Loma Verde 
Ave., Palo Alto, Calif. Use our reply card to 
secure this valuable catalog. 


To Simplify Monitoring 
of Odors in Water 


142. The Gerstein Continuous Odor Monitor, 
refined to accommodate equipment and controls 
in a_ single, compact instrument, described in 
a helpful bulletin from Edgewater Equipment 
Corp., 5555 No. Sheridan Rd., Chicago 40, III. 
Use the inquiry card. 


Sewer Cleaning Equipment 

146. A new 4-page catalog of “Powerized 
Sewer and Pipe Cleaning Equipment” illustrates 
and describes the complete O’Brien line of 
power rodders, bucket machines, cable machines, 
power roc drives and accessories Address 
O’Brien Mfg. Co., 5632 Northwest Highway, 
Chicago 46, Ill., or circle our card-number. 


Low Cost Odor and Taste Removal 

147. Kill sewage treatment odors, also 
remove taste and odors in water, by electronics, 
not chemicals. Write for folder 0-3 to Invex 
Inc., P.O. Box 1135, North Miami 61, Fila., 
or use our reply card. 


BUSINESS ADMINISTRATION 


Save Space 
By Filming Your Records 

57. Microfilm your records by using the 
Recordak Microfilmer. Check the reply card or 
write Recordak Corp., 415 Madison Ave., New 
York 17, N. Y., for operation, use and price of 
this machine. Also available is literature on the 
Recordak Verifax Copier that makes certified 
copies 15 times faster than typing. 


If You are Considering a trustee 
for a Bond Issue Check with 
Chase Manhattan 

236. For details on how a bank serves 
as trustee for bond issues for any municipal 
or governmental unit, write The Chase Man- 
hattan Bank, 1 Chase Manhattan Plaza, New 
York 15, N. Y. 


Stop Waste in Hand Washing 

_ 497. Quick cleanup after the job with a 
saving of soap and your employees’ time is easy 
with Gojer hand cleaner and dispeusers. You'll 
find it pays you, too. Get details from Gojer, 
Inc., Box 991, Akron 9, Ohio. 
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REFUSE COLLECTION AND DISPOSAL 


What You Should Know 


About Refuse Incineration 

30. Two helpful bulletins tell wnat you 
should know about low cost refuse incineration 
for the small community and for larger cities. 
Your questions on mechanical stoking, burning 
rates and operating problems are discussed. Get 
Bulletins 217A and 223A from Nichols Engi- 
neering & Research Corp., 80 Pine St., New 
York 5, N. Y. Just check the reply card. 


Where Does It Go From Here? 

63. That is the title of new 12-page book- 
let, D 930, with thorough discussion of garbage 
disposal by sanitary landfill method, Read the 
latest report from the experts. Caterpillar 
Tractor Co., Peoria, Ill., or check card. 


Load-Packer 600 Points the Way 


to the Best in Refuse Collection 

188. Bulletins W-200, W-220 and W-221 
explain how the Gar Wood Load-Packer gives 
faster operation, bigger payload, more compac- 
tion, a larger hopper and more dependable 
operation. Write Gar Wood Industries, Inc., 
Wayne, Mich., or check the reply card. 


Literature Describes M-B 


Contain-O-Pack System 

190. A 6-page catalog describing the M-B 
Contain-O-Pack, a complete low cost container- 
ized refuse system for private haulers and 
municipalities is available from M-B Corp., 
New Holstein, Wisc. Check the reply card. 


Specifying Dump Bodies and Hoists 

230. Here’s help in simple language for 
the engineer and official who has to specify 
equipment, from truck to body, for refuse 
collecting and hauling. A new contribution that 
has been long lacking. Write for Bulletin 
BH-59110 to The Heil Co., Body and Hoist 
Div., Milwaukee 1, Wisc., or use reply card. 


How to Construct 


A Sanitary Fill 

331. A new 12-page booklet which tells 
the most efficient method of. sanitary fill con- 
struction and furnishes complete information 
on planning and operation is now available from 
Drott Mfg. Corp., Milwaukee 15, Wis. Get 
your copy by checking the reply card; you'll find 
this booklet both interesting and valuable. 


Methods and Benefits 


of Sanitary Landfill 


409. Information on Sanitary landfill 
methods, organization and necessary equipment 
with which to carry out the job is available 
from the Construction Machinery Div., Allis- 
Chalmers Mfg. Co., Milwaukee, Wis. Bulletin 
MS-1159. 


Progress in Refuse Removal 

495. ... registers a new high mark with 
the Hobbs Hyd-Pak 60 model. Gives lower load- 
ing height, watertight body, 3 “extra” yards 
all in one ultra-modern, proven piece of equip- 
ment. For details on this unit and a_ pick-up 
container system, address the Hobbs Hyd-Pak 
Division, 609 N. Main St., Fort Worth, Texas. 


Best Way to Beat the 


Long Haul Problem on Refuse 

547. ... is fully described and illustrated 
in this new folder. Tells how your Dempster 
equipment containers can be converted for 
super-service. Gives you the step-by-step process 
to modernize what you have now. Write for 
Folder 6073 from Dempster Bros. Inc., Knox- 
ville 17, Tenn., or just circle the number on 
our card, 


Something New in the 


Incinerator Field 

577. A reciprocating grate stoker described 
and illustrated. Brochure shows how it pro- 
vides new answers to old incinerator operat- 
ing problems. Just write for Pamphlet 701 
to Detroit Stoker Co., Monroe, Mich., or cir- 
cle number on the card. 








McCONNAUGHAY LICENSEES 
Operating K. E. McConnaughay 
Emulsified Asphalt Plants 


ALABAMA 
Vulcan Asphalt Refining Co., Cordova 
COLORADO 
Bituminous Material & Supply Co., 
4304 E. 60th Ave., Denver 
FLORIDA 
E. A. Mariani “7 Co.., 
Hooker's Point, Tampa 
LLINOIS 
Emulsions, Inc., Lawrenceville 
INDIANA 
Bituminous Materials Co., Inc., 
P.O. Box 1507, Terre Haute 
Wabash Valley Asphalt Co., 
Terre Haute 
Walsh & Kelly, 
3500 W. 47th Ave., Gary 
Brookman Construction Co., 
17th & Gharkey Sts., Muncie 
Fauber Construction Co., Lafayette 
Asphalt Materials & Construction, Inc., 
4900 W. 86th St., Indianapolis 
Bituminous Materials Co., Inc., 
215 Swihart St., Columbia City 
jOWA 
Bituminous Materials & Supply Co., 
1211 Grand Ave., West Des Moines 
Plants: Spencer, Algona, Remsen, 
cme 2 Portable Plants 


KENTUCKY 
Emulsified Asphalt Co., Kuttawa 
MAINE 
Doherty and Swearingen Co., 
53 Main St., Yarmouth 
MASSACHUSETTS 
James Huggins & Son, Inc., 
Medford & Commercial, Ma/den 48 


MICHIGAN 
Bituminous Materials Co., Inc., 
318 Atlantic St., Bay City 
Bituminous Materials Co., Inc., 
Escanaba 
Bituminous Materials Co., Inc., 
416 S. Water St., Jackson 
NEW JERSEY 
Emulasta Products, Inc., 
P. O. Box 37, Mt. Holly 
NEW YORK 
Albany Asphalt & Aggregates, 
75 State St., Albany 
Bimasco, Inc., 312 Brook St., 
Bayshore, L.1., N. Y. 
NORTH DAKOTA 
T. J. Pounder & Co. 
OHIO 
C & C Emulsions, Van Wert 
SOUTH CAROLINA 
Seaco, Inc., 
2700 Industrial Drive, Columbia 
TENNESSEE 
Asphalt Products Co., Inc., 
Powell Ave., Nashville 4 
East Tennessee Emulsion Co., 
3107 McClure Lane, S. E., Knoxville 1 
TEXAS 
Texas Emulsions, Inc., 
8700 Balcones Trails, Austin 
CANADA 
T. J. Pounder & Co., Ltd., 
1474 Wall St., Winnipeg, Man. 
(4 plants) 
T. J. Pounder & Co., Ltd., 
Brampton, Ont. 
Eastern Representative: 
John A. Dow, 
157 Church St., New Haven 10, Conn. 
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WINTER PAVING and PATCHING 


Loading at 20° F. 


STOCKPILE 
MIXTURES 


... always ready to apply in any season 


Spreading at 20° F. 


Stockpiled for present or future use, mixtures of aggregate with McConnaughay Weather- 
proof Emulsified Asphalt give you good results in any season. Stockpile mixtures can be 
prepared for use on the hottest days or in temperatures as low as 20° F. No matter what 
the job may be...street or highway paving, smaller area paving or just patching... 
stockpile mixtures can be loaded into trucks for quick and efficient application. For 
details and specifications, call your nearest McConnaughay Licensee (list on facing page) 
or contact the main office in Lafayette, Indiana. 


K.E. M°CONNAUGHAY ‘worse 
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Nothing so needs reforming 
as other people’s habits. 
— Mark Twain 





GUESS EACH of us is a reformer at 

heart, and I’m certainly no excep- 
tion when it comes to using calcium 
chloride for snow and ice clearance. 
Nothing burns me more than seeing 
the taxpayers’ money wasted by great 
quantities of salt used on winter roads. 
Even then salt doesn’t keep the roads 
clear. 

So when I was asked to speak to 
the state highway commission last 
week, I really got carried away. With 
charts I showed how calcium chloride- 
salt mixtures melt ice faster, with less 
total chemical used. And a fact very 
important to the highway department 
is the way calcium chloride keeps 
abrasive piles loose in any tempera- 
ture. No residue is left on pavement, 
floors, or equipment. 

After the speech, Gary Smith came 
over to shake my hand. “Sproule,” he 
said, “you've almost convinced me to 
use calcium chloride on my county’s 
There’s only one thing that 
. Do you give trading 


roads. 
holds me back 
stamps?” 
We don’t give stamps, but we do 
give a helpful folder, “How to Make 
ley Surfaces Safe with Wyandotte 
’. Write for it today. 
Corporation, 
Michigan. 


Calcium Chloride’ 
Wyandotte Chemicals 

Dept. FS, Wyandotte, 
Offices in principal cities. 


WYANDOTTE 
CHEMICALS 


MICHIGAN ALKALI DIVISION 
HEADQUARTERS FOR CALCIUM CHLORIDE 


38 


To order these booklets check card opposite page 34. 


e 
STREETS AND HIGHWAYS 


New Literature on Tractor Loaders 

55. Full illustrated descriptions on Allis- 
Chalmers TL-12 and TL-14 Tractor Loaders 
are furnished in bulletins MS-1386 and MS-1373 
respectively. Write Allis-Chalmers Construction 
Machinery Div., Milwaukee 1, Wis. 


Power Sweepers for Cramped Quarters 


91. How to gain the advantages and 
economies of power sweeping in numerous com- 
mon smaller areas is the subject of these 
color-illustrated descriptive sheets. Ask for 
Bulletins 703-4-5- and 6 direct of Wayne Mfg. 
Co., 1201 E. Lexington St., Pomona, Calif., or 
just check our card-number. 


Useful Attachments 


for “‘Payloader” Tractor Shovels 

95. Increased versatility for Hough “Pay- 
loader” tractor shovels is made possible by the 
various attachments described in literature of 
the Frank G. Hough Co., 761 Seventh St., 
Libertyville, Ill. Illustrated and described are 
rotary “V” and trip-blade snow plows, hy- 
draulic backhoe, back-filler blade. pickup sweeper, 
scarifier teeth, winches, etc. 


New Street Sweeper Broom Filament 

187. Keystrand is its name, and full d 
scription of its contribution to better street 
sweeping is given in folder that also contains 
a sample of this new polypropylene filament 
Write to Keystone Plastics Inc., 280 Badge: 
Ave., Newark 8, N. J., for yours, or check 
our card-number 





For Prompt Service Use 
The Reply Card 





International Wagner Heavy-Duty 
Loaders and Backhoes 


195. International Wagner loaders and 
backhoes are matched with International utility 
tractors and are described in Catalog CR-1369-K 
available from International Harvester Co., 
Consumer Relations Dept., 180 N. Michigan 
Ave., Chicago 1, Ill. Check the reply card. 


Don’t Haul and Burn Brush, 
Dispose of It on the Spot 


196. How you can do this the easiest way 
with Fitchburg Chippers is the theme of 16-page 
illustrated catalog that can save you work and 
grief. Gives experiences of others and describes 
simple mounting on truck body or on trailer, 
tractor or Jeep. Write Fitchburg Engineering 
Corp., Fitchburg, Mass., or just use reply card 


The Versatile Jeep 

333. Inform yourself of its many varied 
uses and advantages with the new 4-page in-color 
folder showing the full line, with major specif- 
cations. Address R. J. Kreusser, Fleet Sales 
Manager, Willys Motors Inc., Toledo 1, Ohio, 
or use reply card 


“Guide to Cutting Truck Costs” 
348. This is title of a 96-page book to aid 


truck owners in obtaining improved service and 
performance from any truck of any make 
model. Covers everything from insurance to 
maximum gas mileage. Get your free copy 
Truck Marketing Dept., Ford Motor Co., 

Box 608, Dearborn, Mich., or use 

card 


Self-Propelled 
Ditchers of All Sizes 


427. Information on the Vermeer line of 
self-propelled, one-man operated ditching ma- 
chines. Years of experience in the light con- 
struction field. Model 524T digs 8 to 24 inches 
wide, 6 feet deep, The model 4T digs 6 to 14 
inches wide, 4% feet deep. Two new all- 
hydraulically controlled ditchers. Model W-3 digs 
3% to 12 inches wide and 4 feet deep. Model 
W-1 compact size digs up to 6 inches wide 
and 40 inches deep. W-1 and W-3 available on 
rubber or crawler tracks. Model 3P fits on all 
tractors with standard 3-point hitch. For litera- 
ture, check the reply card or write Vermeer 
Manufacturing Co., Pella, Iowa. 


Monthly Time 
and Cost Record Book 


249. To assist owners in determining the 
t of owning and >perating equipment Cater- 
pillar Tractor Co., News Service, Peoria 
fe eeepares a 24-page monthly time and cost 
record book. Twelve sets of pages are included 
on which to record day 4 day machine ex- 
penses for an entire year. the reply card 
for your copy. 


Modern Compaction 
Methods and Equipment 


411. This 52-page Manual covers modern 
day compaction methods and equipment, rubber 
tire rolling, compaction of asphalt mixes, aspects 
of vibratory compaction, stage compaction on 
cohesive soils and compaction of asphaltic con- 
crete surfaces. Check the reply card or write 
Road M achinery Div., Bros Inc., 1057 Tenth 
Ave., S. E., Minne apolis 14, Minn. 


Warn Hubs for Selective Drive 

450. Bulletin tells of their advantages for 
4-wheel drive vehicles. Describes how you can 
switch to and from 2 and 4-wheel drive throug! 
medium of these hubs. Write for Catalog 60W 
to Warn Mfg. Co,. Inc., Riverton Box 6064, 
Seattle 88, Wash., or use our card. 


Tough Mowing 
Jobs Made Easy 


Bh with the new extra-duty Jacob 
sen Ram Rotary mower. Cuts smooth on rough 
terrain. For full description of its versatility 
write for literature now. Address Jacobsen 
Mfg. Co., Dept. PW, Racine, Wis., or check 
the inquiry card 


Design Manual on Sectional Plate 
Pipes, Arches and Pipe-Arches 


550. Size and weight tables, minimuin 
gages for live load strutted and unstrutted, lay- 
out details and plan developments are some of 
the material covered in this manual. Write 
American Bridge Div., United States Steel 
Corp., 525 William Penn Place, Pittsburgh, Pa 


Complete Line o1 
Asphalt Patching Mixers 

586. Mixers capable of mixing 3 to 20 
tons of hot mix per hour are described in 
literature available from McConnaughay Mix- 
ers, Inc., Lafayette, Ind. Check the reply 
eard for full information on patching, repair- 
ing, resurfacing and sealing. 


industrial Tractors 
and Equipment 

625. In this very « 
will find not only . 
descriptions but the full gamut 
applications such as digging, 
mowing and snow removal, to 
Your copy is available from 
Harvester ‘o., 18 . oe higar 
1, WW r by checking 


Design of Concrete 


Pavements For City Streets 


657. Sections covered in this manual are 
classes of streets as to traffic, quality of con- 
crete, working stress and safety factor, types of 
pavement design, design procedure, jointing of 
municipal pavements and use of distributed 
steel. Check the reply card or write Portland 
Cement Association, 33 West Grand Ave., Chi 
eago 10, Ill. 


Transit Cranes for 
Bridge and Highway Building 


691. Transit cranes that can lift 33,000 
Ibs. at 20-ft. radius, and 13,000 Ibs. at 40-ft 
radius with 60-ft. boom and outriggers set are 
described in literature from Bucyrus-Erie Co., 
South Milwaukee, Wisconsin. Also featured are 
load control, folding boom and boom lengths. 


100 HP Motor Grader 


715. Model 330-H features a _ constant- 
mesh transmission, 8 forward and 4 reverse 
speeds, full-diesel rubber-mounted engine. With 
hydraulic brakes, ample strength and weight, 
and a wide range of blade adjustments. Write 
for bulletin (Form No. M6-174) from Le- 
Tourneau-Westinghouse Company, Peoria, 
Illinois, or circle reply card. 
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When you install services 


-use a REAL saddle! 


ATTA 
iw 





——_ 
. ~ 
_— 
—_ 
—_ 


Massive malleable iron construction. 
Hinged on one side. Single oversized 
plated bolt. Simplicity itself. Full con- 
tour contact — can’t crush. 

New “pillow” type neoprene gas- 
ket bonded inside cast retainer rings, 
preventing cold flow or blowing out 
under high pressure. 

Each saddle pressure-formed to a 
perfect circle fit, soap-and-water 
tested. Write for special Folder SSS. 


M. B. SKINNER CO. 
South Bend 21, Ind. 





wy CARAS Bel BE SERVICE SADDLE 





4-WHEEL DRIVE! 


That goes double—more run for your 
money from your vehicle as well as 


the hubs. Your 4-wheel drive lives 
longer, handles easier, costs less to 
own, is more versatile with Warn 
Hubs, because they “cut out” the front 
drive in 2-wheel drive —stop drag, 
save gears, tires, gas. And Warn Hubs 
give you the utmost in “selective 
drive” convenience, dependability and 
satisfaction too, because they are made 
that way. Choose Warn Lock-O-Matics 
for automatic selective drive, or Warn 
Locking Hubs for the most dependable 
manual control hubs. You get more 
for your money either way. 


Models for all 
makes 4-wheel 
drives. Ask 
your dealer 

for Warn Hubs 
next time you 
see him. 


WARN MFG. CO. 
Riverton Box 6064-P 
Seattle 88, Washington 


To order these booklets check card opposite page 34. 


WATER WORKS 


Epoxy-Viny! Protection 
for Steel Water Tanks 


35. Three modern coating systems using 
“Nocoro” epoxies, vinyls and combinations for 
protection of steel water tanks are described 
by sample specifications in a brochure of Indus- 
trial Paint Co., Sewickley, Pa. Check inquiry 
card for your copy. 


Handbook of Cast Iron 
Pipes and Fittings 


52. Full engineering data on products of 
the Alabama Pipe Co., including Super De- 
Lavaud cast iron pressure pipe and pipe fittings, 
valve boxes and other municipal castings are 
provided in Pressure Pipe Catalog No. 54, a 
196-page publication of Alabama Pipe Co., 
Anniston, Ala. Weights, dimensions and speci- 
fications are clearly indicated in this easy to 
use in reference. 


How to Select 
Right Angle Drives 


62. Data-filled Catalog 31 & 32 of Johnson 
Gear & Mfg. Co., Ltd., 8th & Parker Sts., 
Berkeley 10, Calif., makes it easy to select the 
correct right-angle gear drive for deep well tur- 
bine and other vertical shaft pumps. Includes 
details on the Johnson “Redi-Torq” gear drive. 
To get your copy just check the reply card. 


Rapid Sand and 
Pressure Filter Data 


109. Rapid sand filters. A complete line 
of vertical and horizontal pressure filters, wooden 
gravity filters, and filter tables and other equip- 
ment. For engineering data, write Roberts 
Filter Manufacturing Co., 640 Columbia Ave., 
Darby, Pa., or check the reply card. 





Use The Reply Card 





information on Service, Valve, 
Roadway and Meter Boxes 


122. Literature on specifications covering 
“Buffalo” service, valve, roadway and meter 
boxes, and adjustable valve boxes tor water and 
gas has just been released from Buffalo Pipe 
& Foundry Corp, Box 55-Station B, Buffalo 7, 
N.Y. Check the reply card for your informa- 
tion on these valve boxes. 


AWWA Fire Hydrants 
and Gate Valves 


155. Above-ground maintenance Mueller 
AWWA improved fire hydrants and minimum 
maintenance Mueller AWWA non-rising stem 
gate valves are described in literature from 
Mueller Co., Decatur, Ill 


A Comprehensive Handbook 
on Water Meter Settings 


174. “The Engineering of Water Meter 
Settings” contains 34 pages of clearly illustrated 
data and specifications to help improve your 
practices and simplify your work. Every Water 
Department should have a copy of this valuable 
reference book. To get yours address Ford 
Meter Box Co., Inc., Wabash, Indiana, or use 
the inquiry card, 


The Design and Function 
of Elevated Steel Water Tanks 


179. A 20-page bulletin of engineering 
information with illustrations of typical instal 
lations, emphasizing ellipsoidal, radial cone and 
spheroidal designs, may be obtained by writing 
Chicago Bridge and Iron Co., Advertising Dept., 
332 South Michigan Ave., Chicago 4, lll. or by 
checking the reply card 


Data Book 
For Engineers 


199. New Link-Belt Catalog (No. 2617) 
includes all recent additions to their Water, 
Sewage and Industrial Waste treatment equi 
ment. All designing engineers will want this 
one, Write Link-Belt Co., Colmar, Pa., or 
use the card. 


U. S. Tyton Joint Pipe 


210. An eight page bocklet on centrifugally 
cast, Tyton Joint® pipe for water or other 
liquids is available. Tyton Joint cast iron pipe 
is provided with a simple, sturdy and tight 
slip-on type of joint. Illustrations show details of 
joint and method of assembly. Write 
Pipe & Foundry Co., Birmingham 2, Ala., or 
check the reply card. 


Bell and Spigot Joint 
Leaks Quickly Repaired 


214. Broken water main can quickly be 
repaired when you have “Skinner-Seal” Split 
Coupling Clamps on hand. Leaky bell and spigot 
joints are made lastingly tight with Skinner- 
Seal Bell Joint Clamps. Get Skinner Catalog 
GW now—this handsome 48-page book shows 
how to make every type of pipe repair and 
covers a complete line of clamps to do the job 
quickly and easily. M. B. Skinner & Co., South 
Bend 21, Ind. 


Cut Down Your 
Underground Explorations 


276. ... for buried pipe by knowing 
where it is before you start digging for it. 
“Typical Pipe Detection Problems and Their 
Solution” is the title of a free 24-page illus- 
trated, pocket-size book that tells you how to 
find and determine the depth of buried pipes, 
conduits, wires and cables. Address Tinker & 
Rasor, 417 Agostino Road, P.O. Box 281, San 
Gabriel, California, or check above number on 
ur card. 


Automatic Controls 
For Unattended Engines 


278. To start and stop engines that are 
unattended. The multiple element itself gives 
six speeds and contacts. By adding a simple 
attachment 18 speeds are attained. Water, 
sewage and power plant heads will want Catalog 
6 from Synchro-Start Products Inc., 8151 N. 
Ridgeway Ave., Skokie, Ill, or circle the 
card-number. 


Clow Bell-Tite 
Cast Iron Pipe 


280. Laying water mains is easier, faster 
and more economical with Clow Bell-Tite joint 
cast iron pipe. Joint employs a single ru 
gasket as the only accessory. Complete \—— 
available in illustrated literature — > 
B. Clow & Sons, Inc., O. Box Pw 
Chicago 80, Ill., or check the reply card. 


Do You Know the Value of the 
V-Notch? 


295. A new booklet tells what you want 
to know about how chlorine feeding can be 
made as regular and precise as the sunrise. 
\sk for “The V-Notch Story” direct of Wallace 
& Tiernan Inc., 25 Main St., Belleville 9, 
N. J., or check the card-number 


information on 
Boring Machines 


365 General operating instructions for 
the Earthworm boring machine, a portable com- 
pact unit for underground installation of pipe 
and conduit are available in new bulletin just 
released by Earthworm Boring Machine, Inc., 

O. Box 1100, Santa Monica, Calif. Sug- 

gested procedures for installing pipe or conduit 
cad a price list are included 


Book Tells 
How to Control Algae 


371. Details on the control of various 
microscopic organisms frequently found in water 
supplies are furnis in a 44-page 
offered by Phelps Dodge Refining Co., 300 Park 
Ave., New York 22, N. Y. Check the reply card. 


Manual Answers Your 
Water Meter Questions 


440. This valuable reference covers the 
complete line of Trident water meters, giving 
full descriptions of each type and providing 
also helpful background information on meter- 
ing and its advantages. Get your copy of the 
28-page Trident Water Meter Catalog. Form 
421-1, by checking the reply card or write to 
Neptune Meter Co., 47-25 34th St., Long Island 

ae E. Bdde Bole 
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Thousands of leading American companies keep their investment at a minimum witha 
‘Jeep’ fleet. Great versatility and low initial cost give you the most versatile vehicle you 
can possibly get for your money! Traditionally rugged ‘Jeep’ construction keeps main- 


tenance costs lows # and the resale value high. Get in touch with us 
today for complete information! Write to: Robert J. Kreusser, Fleet 
Sales Manager, Willys Motors, Inc., Toledo 1, Ohio. 


VEHICLES @ 


—.” 


‘JEEP’ FLEETS—FROM THE WORLD’S LARGEST LINE OF 4-WHEEL DRIVE VEHICLES 


Willys Motors, Inc., Toledo 1, Ohio. One of the growing Kaiser Industries. 
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To order these helpful booklets check the reply card opposite page 34. 


Helpful Information on 


Elevated Stee! Tanks 

465. Factors to be considered in the selec- 
tion of elevated steel tanks plus capacities, 
dimensions and particulars of many attractive 
designs are provided in 20-page Bulletin 101 of 
Pittsburgh-Des Moines Steel Co., Neville Island, 
Pittsburgh 25, Pa. Use inquiry card to get 
your copy. 


Kohler Standy-by Units 
Protection Against Power Failures 

602. Dependable Kohler electric plants pro- 
vide uninterrupted power for vital services when 
regular sources fail. Kohler Electric Tlants 
World-Wide, folder E-402, illustrates models 
available for stand-by, sole ‘supply, portable and 
marine applications. Sizes from 500 watt to 
115 kw, gasoline, gas or Diesel operation. Write 
id Co., Kohler, Wisconsin, or use the reply 
carc 


Air Control Valves For 
All Types of Pipelines 


620. Literature on Crispin Air Valves, 
which safely control air in lines handling liquids, 
to maintain efficient operation and prevent ex 
vensive failures, is available from Multiplex 
Manufacturing Company, Dept. C, Berwick, Pa. 
Write today for your copy of the Crispin Air 
Valve Catalog, which offers complete informa 
on on the full line of dependable Crispin Air 

Valves. 


Bulletin Covers Step-by-Step 
Action on the Water Problem 


689. A step-by-step outline of action tell- 
ing how the responsible citizens can help their 
othcials extend and improve the local water sys- 
tem through more adequate rate structures on 
financing is covered in this bulletin available 
from Thos. F. Wolfe, Managing Director, Cast 
Iron Pipe Research Association, 3440 Pruden- 
tial Plaza, Chicago 1, Illinois. 


TRIANGLE BRAND COPPER SULFATE 


Small, economical dosages of Triangle Brand Copper Sulfate 
will make your water supply palatable. It destroys algae and 
aquatic weeds that cause bad water odors and give water an 
unsavory taste. #@ Another important use of Triangle Brand 
Copper Sulfate is for the control of root growths, fungi and 
slime in sanitary sewers and storm drains without damaging 
trees and shrubs. ® Write today for complete information on 
the use of Triangle Brand Copper Sulfate in water supply 
systems, sewers and drains. 


) hel 
+ 


300 PARK AVENUE 


NEW YORK 22, NEW YORK 


To Insert Valves Under Pressure . . . 

555. er let your first ~~ be review of 
this “step-by-step” folder on ueller tapping 
and cutting-in sleeves and valves. Write Mueller 
Co., Decatur, Ill, for Form W-8899 or circle 
number on our card. 


Ball Joint Pipe for River Crossings 

562. And other tough pipe-laying situations 
ire theme of this well-illustrated booklet on 
MOLOX joint pipe. Comtains map showing 
various locations of such installations, with 
suggestions for use and methods of assembly. 
Complete data on all diameters. For your copy, 
write American Cast Iron Pipe Co., Box 2603, 
Birmingham 2, Ala., or circle our card-number. 


Commentary on 


Water and Sewage Treatment 

629. This valuable 76-page booklet is made 
up of reprints of the articles on the subject 
by R. S. Rankin ahd published over a per 
f two years in Pustic Works. Your free copy 
may be had from Dorr-Oliver, Inc., Havemeyer 
Lane, Stamford Conn. Use the reply card. 


For Pipe Pushing and Pulling, 


Cut Costs and Time 

641. New folder describes continuous-motion 
machine that eliminates all resetting of grip. 
Hand or air powered for pipe %4 to 2 inches. 
Write for new folder to The Trojan Mfg. Co., 
1112 Race Drive, Troy, Obi r use our reply 
card 


STREET LIGHTING AND 
TRAFFIC CONTROL 


Aluminum Traffic Control Devices 

32. Is title of 24-page booklet covering 
every such device made of aluminum, from 
signs and sign blanks to panels, overhead 
structures and paint. Full specifications. For 
yours, just write Aluminum Co. of America, 
Alcoa Bidg., Pittsburgh 19, Pa., or use reply 
card 


Steel and Aluminum Lighting 


Poles for Streets and Highways 
74. Standard designs, assembly details, 
suggested pole sizes and base construction de- 
tails are some of the information offered in 
Bulletin LS-29 (Steel) and Bulletin LS-30 
(Aluminum). Check the reply card or write 
The Union Metal Mfg. Co., 1432 Maple Ave., 
NE., Canton 5, Ohio, for details covering the 
latest Monotube pole designs for modern streets 
and highways. 


Complete Catalog on 


Traffic Control Equipment 

240. All types of controllers, PR system 
of coordinated traffic control, vehicle detectors, 
timers, vehicle counters and radar speed meters 
are covered in catalog available from Automatic 
Signal Div., Eastern Industries Inc., Norwalk, 
Conn. Check the reply card. 


Manual on All 


Types of Traffic Signs 

379. This 26-page manual covers regula- 
tory, warning, school, railroad, street name, 
road construction, route markers, miscellaneous 
signs and plastic reflectors. Check the —_ 
card or write The Miro-Flex Co., Inc., 1824 
East Second St., Wichita 14, Kans. 


Lighting Standard 


Equipment 

704. Included in these two catalogs, Octa- 
gonal Tapered Steel and Aluminum (No. 0-1- 
860) and Aluminum Round Tapered (R-1-10- 
60), are new designs in both street and area 
lighting standard equipment with a good va- 
riety of arms to meet most any lighting prob- 
lem. Traffic Signal Standards and Brackets and 
Mast Arms for wood, metal pole and wall 
mounting are included in the Round Aluminum 
catalog. Write to Kerrigan Iron Works Com- 
pany, Eleventh & Herman Street, Nashville 2, 
Tenn., or circle reply card. 
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PIPE FACTS 


In a recent survey, ten times as many contractors claimed more difficulty (breakage 
n) with composition pipe than with cast iron pipe. 


during installatio 














DO YOU KNOW that where electrical thaw- 
ing of mains and services is necessary, 
AMERICAN Fastite pipe can be installed with 
a specially designed and patented conduct: 
ive gasket? This remains effective regardless 
of expansion, contraction or future move- 
ment of the joint. 








AME 
BIRMI 
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DO YOU KNOW that the cost of replacing or re- 
pairing a broken pipe line can amount to many 
times the original cost of the pipe? Inconven- 
ience to residents and merchants can also be 
costly. Initial pipe costs don’t tell the whole story. 
Why gamble? Install time-tested cast iron pipe 
with “built-in” safety factors. 




















RICAN 
NGHAM 


DO YOU KNOW that over a million pounds of 
AMERICAN pipe and fittings in the modern sew 
age treatment plant at South Bend, Indiana, 
helped this city to solve a serious river pollu- 
tion problem? AMERICAN offers a complete line 
of piping to meet water, sewage treatment and 
industrial plant service. 

DO YOU KNOW that every $4.50 invested in Otis 
Elevator stock in 1932 would now be worth 
approximately $89.00? Another sure long-term 
investment is dependable cast iron pipe. Utilities 
in 96 cities throughout the United States have 
cast iron pipe mains which have been in service 
for more than 100 years. 


CAST IRON PIPE COMPANY 


ALABAMA 





To order these helpful booklets check the reply card opposite page 34. 


SEWERAGE AND WASTE TREATMENT 


What You Should Know About 
Trickling Filter Underdrains 


20. Specifications for vitrified clay under 
drain blocks conforming to ASTM standards, 
suggestions for layouts and construction otf 
trickling filter floors, dimensions of standard 
blocks, channel covers, angles and other fit- 
tings are available from the Trickling Filter 
Fleor Institute c/o Editor, Public Works, 208 
So. Broad St., Ridgewood, N. J. Check the 
reply card, 


Catalog on Synchronous 


Motors and Controls 

64. A 27-page Catalog B-7292 on synchro- 
nous motors and controls is well illustrated and 
contains motor selector charts, application data, 
and formulas for calculating power factor. For 
a copy write Westinghouse Electric Corp., Box 
2099, Pittsburgh 30, Pa., or check the reply 
card. 


Theory of Controlled Digestion 


With Floating Cover Tanks 

88. In an excellent 40-page booklet, an 
authoritative discussion of digestion theory and 
practices, including design, operation and eco 
nomics is presented by the Pacific Flush Tank 
Co., Chicago 13, Ill. Complete data are given 
on the use of floating covers, together with de- 
tails on tank construction, piping and control 
chambers. 


Gratings for Sewage, Water 
and Lighting Plants 


217. Aluminum or welded steel gratings 
and treads, according to your needs, are well 
described and illustrated in literature to help 
you design, specify and select. Write for file 
No. AIA 14-R to Grating Division, Rockwell 
Standard Corporation, 4000 East 7th Avenue, 
Gary, Indiana, or check the inquiry card today. 


Stationary Diesels For 
Water and Sewage Plants 

167. Engines are four-cycle, 6 or 8 cylin- 
der, in-line models, ranging from 190 to 2150 
bhp and from 135 to 1500 KW, are available 
either naturally aspirated or supercharged, and 
can be furnished to run as diesel, dual-fuel or 
gas engines. For Bulletin #115A check the reply 
card or write White Diesel Engine Div., The 
White Motor Co., Springfield, Ohio, 


Catalog on the Flynn 
and Emrich Incinerator Stokers 


180. This catalog describes the Flynn an: 
Emrich Incinerator stokers as to design, feedin« 
capacities and loadings. Plenty of drawings of 
the stokers and photographs of incinerator 
plants under construction and in operation are 
included. Also, there is a g section on the 
meinerator history. Check reply card for cata- 
log No. 1702 from Flynn and Emrich Co., Holi 
day and Saratoga Sts., Baltimore 2, Md. 


Package Sewage Plants 
for 50—5000 Population 


181. Design information on Walker “‘Spar- 
jair’” package sewage treatment plants for sizes 
from 50 to 5000 population equivalent is pre- 
sented in a 12-page bulletin, No. 19-S-94. 
Typical plans and sections, special design con- 
siderations, specifications and a discussion of 
the “how” and “‘why” of the contact stabiliza- 
tion process are included. Check the inquiry 
card or write Walker Process Equipment, Inc., 
840 No. Russell, Aurora, Il. 


Rubber Joints for All Types 


of Concrete Pipe 

205. ...are described and their ad- 
vantages outlined in a new Engineering Manual 
which engineers in particular, will find valuable 
with respect to physical properties and per- 
formance characteristics of rubber compounds 
used in such joints. Plenty of on-the-job illus- 
trations of value to contractors and all pipe. 
layers, Address Hamilton Kent Mfg. Co., 42 
W. Grant St., Kent, Ohio. or check our card. 
number. 


Valves for Concrete Pipe 
208. And no adapters needed. That is the 
title and the message of this new illustrated 
brochure in color covering this specific problem 
ising this type of pipe. Double disc valves 
O-Ring Joints are fully discussed. Get 
cular No. 26 from M & H Valve & Fittings 
Anniston, Ala., or use our reply card. 


How to Save 
$264 per Mile 


216. ... in sewer cleaning is the gist of 
a new 8-page brochure that discusses just how 
such savings can be accomplished. It costs noth- 
ing to find out and it may be your best in- 
vestment of the day. Write for it to Flexible, 
Inc., 415 South Zangs Blvd., Dallas 8, Texas, 
or circle the card -number herewith. 


Many Fuels Will 


Power Enterprise Engines 

395. New bulletin tells of economies and 
advantages of the Enterprise Engine “Dual 
Fuel” system, Ideal for stationary power plants, 
sewage treatment plants, and pumping stations. 
Address Enterprise Engine & Machinery Co., 
P.O. Box 2161, 550 85th Ave., Oakland 21, 
Calif 


Users of Transite Pressure Pipe 


403. ... will welcome a new, 
edition of the “Installation Guide for Transite 
Pressure Pipe,” just published. Covers a 
yperations from trench-side to final assembly, 
service connections, backfilling, tamping and 
testing. Order your copy of 124-page TR-62A 
from if wans-Manville, 22 East 40th St., New 
York 16, N. Y., or check our card. 


revised 


Sewage Treatment 


Engineering Data Manual 

511. This manual contains a brief outline 
of the various accepted methods of treating sew- 
age and some of the problems, advantages and 
lisadvantages of each, Check the reply card or 
write Smith & Loveless, Inc., Division—Union 
Tank Car Co., Lenexa, K ansas for design notes, 
charts and drawings 














plowing’s a snap 
with Monarch 
hydraulic controls!” 





Snow removal is faster, more efficient with Monarch 
Power Hydraulic Controls on your vehicle. Lift and lower 
your snow plow right from the cab with a flick of the 
wrist. Instant up-and-down action... 
Quick installation. Thousands in use nationwide. See 
your dealer today. Free folder sent on request. 


HY-LO JACK 
Fan Beit Driven 


DYNA-MIGHT 
Battery-Operated 


FOR GASOLINE DIESEL & GAS ENGINES 


Synchro-Start's new protective engine controls have 
been designed, for the starting and stopping of 
engines from remote pilot devices, such as pressure 
switches, float switches, power failure relays, etc., 
and are completely automatic in operation. 


These dependable controls are encased in a steel, 
dust proof cabinet, and now feature enclosed PLUG- 


automatically! 


IN RELAYS as well as OVERLOAD BREAKERS. The 
plug-in relays simplify what little field maintenance 
that may have been required in older models, while 
the overload breakers eliminate the necessity of 
replacing fuses. 


In designing this unit we have used the same high 
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MONARCH ROAD MACHINERY COMPANY 


1363 Michigan St., 


N.E., Grand Rapids 3, Mich. U.S.A, 


quality materials and workmanship that our custom- 
ers have come to expect throughout Synchro-Start's 
27 years of manufacturing engine controls. 


SYNCHRO-START PRODUCTS, INC. 


Since 1932 


8151 NORTH RIDGEWAY AVENUE «+ SKOKIE, ILLINOIS 
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Ripping and Digging... 


WARNER & SWASEY 


busiest machines on every job! 





Heavy construction or light excavation... 
there’s a Gradall or Hopto that meets your 
needs. Available in several types and sizes on 
crawler or rubber... and completely hydraulic 
for fast, smooth action. 


Let your Warner & Swasey dealer give you 
complete information on the model that meets 
your requirements... better yet, ask for a 
demonstration on your job. 


WARNER & SWASEV world’s /argest line of hydraulic 
radal). construction and excavating equipment... 


CLEVELAND 3, OHIO 


dealers in all principal cities. 
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To order these helpful booklets check the reply card opposite page 34. 


Reinforced Plastic Pipe 
and Fittings 


549 . for water and sewage service, in 
izes th gh 8 inches, made of epoxy resins 
highly resistant to hydrogen sulfide 
trolysis and difficult soil conditions. 
l in 16 illustrated pages. For 
Amercoat Corporation, 4809 
South Gate, Calif., or circle 

the card 


Judging Engine Quality 
565 - may be hard but this 26-page 
klet emphasizes the features of various de- 
ins whic provide you with top engine per- 
tormance for minimum cost —— and 
final. Cutaway illustrations compare these 
res for ro grasp of their importance 
f Form 20185-DN935 to Caterpillar 
Div., Peoria, II1., r ust check t 


i-number. 


Controls For Use in Pumping 
Stations and Sewage Plants 

662. Single and multi-pump sump controls, 
pressure operated for use in pumping stations 
and sewage disposal plants are described in 
literature available from Healy-Ruff Co., Water 
Level Controls Div., 2255 University Ave., St. 
Paul 14, Minn. The two principal types of 
pressure operated sump controls are covered 
along with general descriptions and features 


Reinforced Concrete Pipe 
For Culverts and Sewers 

672. Elliptical Lo-lled and Hi-Hed pipes, 
round pipe and flat base pipe are described fully 
in literature from American-Marietta Co., Con- 
crete Products Div., 101 East Ontario St., Chi- 
cago 11, Ill. Headwall details, discharge curves, 
hydraulic capacity tables and hydraulic prop- 
erties are included. Check the reply card 


for DURABILITY...READABILITY...STRENGTH... 


modern trailblazers install MIRO-FLEX 
embossed street name assemblies 


The solid, permanence of MIRO-FLEX embossed street name 
assemblies commands respect wherever they are installed — 
an expression that the community takes pride in its town. These 
tough, durable assemblies withstand weather wear, offer snap- 
out legibility with the smart styling that complements both 
suburban developments and the groomed elegance of estab- 
lished neighborhoods. Made of zinc-coated, Bonderized steel 
with baked-on enamel finish, MIRO-FLEX signs are embossed 
for extra strength and rigidity. They can be reflectorized with 
moisture-proof beads or reflective sheeting. Buy MIRO-FLEX 


assemblies. Competitive makes are... 


never so enduring. 


rarely as attractive... 


The Finest Complete Traffic Control Sign Line in America 





BEGIN 
25 


MILE 
SPEED 


Regulatory 
Speed Signs 











Stop Signs 


THE |RO-FLE co., 


MS-861 


Warning 
Signs 








20MPH 
SCHOOL 
ZONE 











School 
Signs 
Signs 


NC. 1824 E. SECOND ST. 
WICHITA 14, KANSAS 


iate Delivery at Northeastern Warehouse 





Standard Traffic Signs Available for | 


Koontz Equipment Corporation, 325 Ohio River Bivd., Emsworth, Pittsburgh 2, Pa. 


46 


Literature on 


Concrete Sewers 

270. Literature on concrete sewers is avail 
able from Portland Cement Association, Dept 
10-89 33 West Grand Av Chicagz 10, ll 
Check the reply card for data on concrete for all 
modern sewers 


Small Unit Sewage 
Treatment For 20 to 5000 People 

568. Bulletin 5A describes th Rated 
Aeration process, a low cost, odorless, trouble- 
free sewage treatment process Check the re- 
ply card or write Chicago Pump Co., 622 Di- 
versey Parkway, Chicago 14, Ill 


Bitumastic For Lasting 


Protection Against Corrosion 

570. Bitumastic protective coatings pre- 
vent corrosion of metal and deterioration of 
concrete and masonry and are fully covered in 
catalog from Koppers Co., Inc., Tar Products 
Div., Pittsburgh 19, Pa. 


CONSTRUCTION EQUIPMENT 
AND MATERIALS 


Prestressed Concrete 


Information 

97. A complete profusely illustrated cata 
log covering use of mag 5 em concrete as a 
construction material tor bridges, pressure pipe, 
tanks, and many other public works applications 
Gives specifying data, too. Address Americar 
Steel & Wire Div., U. S. Steel Corp., Ri _ 
feller Bidg., Cleveland 13, Ohio. 


“Low Bid? Best Buy?” 

144. Don’t miss this penetrating analysis of 
the “Low Bid” fallacy, put out in tabloid form 
with some thought-provoking case histories in- 
cluded. Have this presentation of bid facts be- 
fore your next letting. Ask for Form D111 from 
Caterpillar Tractor Co., Peoria, Ill. 


A Tape Measure on Wheels 

272. You walk with it and it clocks off 
feet and inches like an a itomobile ~~ 
( ‘ireular describing its many public rks uses 
and full details available on — Ph from 
B. G. Reilly Co., Box 231, North Scituate, 
R. 1. or by using our reply card 


Gradall Does Too Many Jobs 


To Classify Them 

340. The best way t learn how many 
places and in how many ways the Gradall 
earth moving and construction machine can 
speed work and save money for you is by 
writing for brochure M-246 You get it from 
The Warner & Swasey Co., Const. Equipment 
Div 5701 Carnegie Ave., Cleveland 2, Ohi 
r by circling above card-number 


Selection of a Small 


Packaged Air Compressor 

387. Catalog 1548 contains tabular and 
chart information on cu. ft. of air required to 
operate a variety of pneumatic equipment, aver- 
age and continuous air supply tables and charts 
on ratios of compression and tables on flow of 
air through orifices. Check the reply card or 
write Ingersoll-Rand Co. News Service Dept., 
Phillipsburg, N. J 


Construction Materials Tested 

418. This is the title of a new 6-page 
general bulletin illustrating and describing 
briefly a complete line of testing machines and 
collateral apparatus for concrete, concrete 
products, reinforcing bars and eagvenmien. Write 
for it by above name to Forney’s Inc., Tester 
Div., Box 310, New Castle Pa., or check our 
card-number. 


Big Tractor-Powered Equipment 

540. Including tractor shovels, dozers, 
scrapers, loggers and special equipment models 
and features illustrated and described in attrac- 
tive brochure available from Clark Equipment 
Co., Construction Machinery Div., Benton 
Harbor, Mich, Or just check number on our 
card for us to order for you. 
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125-cfm power-take-off Gyro-Fio mounted behind cab of a utility truck. 


Why you save truck space and cut costs when you 


DEPEND ON GYRO-FLO 


power-take-off compressors 


Your truck engine supplies the mechanical power...the Gyro-Flo converts it 
to Air Power. The super-compact design of the Gyro-Flo power-take-off com- 
pressors leaves more truck space for other equipment. But there’s no compro- 
mise with Gyro-Flo’s traditional quality and performance-proved dependability. 

These new units, in 85 and 125-cfm sizes, are the result of 10 years of 
experience by the pioneer builder of portable rotary air compressors. With 
Gyro-Flo, you get smooth, dependable 100-psi air power — month after month, 
year after year, with practically no attention or maintenance. See your Gyro-Flo 


distributor or send for Bulletin 2938. 
85-cfm power-take-off Gyro-Flo 
takes only 2142” by 24” 
of floor space. 


11 Broadway, New York 4, N. Y 


Ingersoll-Rand. cvto-rt0 


The World's Most Comprehensive Compressor Experience 
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To order these helpful booklets check the reply card opposite page 34. 
One Unit; SNOW AND ICE CONTROL Hydraulic Controls 


Four Different Machines Make Snow Plowing Easier 
392. Operators of the International Drott 368. Hydraulically operated power con- 
4-in-1 Skid Shovel have four difierent machines , . trols may be readily installed on trucks that 
at their fingertips, ready for wpe o8 a Uniform Salt Spreading ho fg A 1 Rs Seast preuins 
( kid-shovel and clamshe ) , Low | e er in ce a s 
pans) } mt gen ed strane and many exclusive Saves Material Get illustrated folder from Monarch Road Ma- 
features get Bulletin CR-600-I. International 42. The wide, thin pattern provided by chinery Co., 1331 Michigan St., N.E., Grand 
Harvester Co., 180 N. Michigan Avenue, Tarco “Scotchman” spreaders avoids salt waste, Rapids 3, Mich. Use the inquiry card. 
Chicago 1, Illinois, saves time and labor, Get Folder BL for full 
. details on their spreader and table of material : : 
application rates. 3G se reply card or write Tar- Winter Road Maintenance 
Versatile Trenchers Mount “_ Mfg. Co., Dept. PW, Saratoga Springs, With Calcium Chloride 
On Jeeps or Tractors ; 386. ate bulletin ys data o | 
“ boom ; < caicium cChioride mixtures wor etter, how anc 
ee. Be, —— anuet = tion Bare Pavement Maintenance in what percentages to store, mixing methods 
Jeep, give new utility to your cusipment. Get With Sterling Rock Salt ee ee ee ee 
ae ag —_ ~~ ae Sa =" che 158. Handbook is designed for road main Southern Chemical Corp., One Gateway Center, 
—_ ~y — tenance men who are responsible for safe winter Pittsburgh 22, Pa., for your copy. 
inquiry card. pavements; and is a safe-roads fact book about 
a modern snow and ice removal program, Check : 
For Better Work All Over Town the reply card or write International Salt Ca No Idle Trucks with these Spreaders 
525. Put Bantam in your life. On Inc., Clarke Summit, Pa. 397. New 8-page catalog gives features, 
’ ut a n ° specifications, users’ statements on the ox 
trenching, excavating, street and highway work Mountable spreaders, equally good for sand, 
= .— Se | yn chips, salt, oo F anni | ~~~ 
using larger equip ; . or one-man operation and year-round use. Wide 
time and dollars. Get descriptive literature from Use The Reply Card widths and high speeds. Mounts or demounts in 
Schield Bantam Co., 301° Park St., Waverly, 15 minutes. Write Fox River Tractor Co., Box 
lowa or circle card-number. 469, Appleton, Wisc., or check our card number 








: Save on Wint 
Public Works Equipment ey Aecodhnae oll How to Make 


for Everyday Use ; 237. . . With the faster-working salt Icy Surfaces Safe 

578. How many everyday public works described in this new Bulletin B-1159S. Tells 455. A bulletin on how calcium chloride 
needs can be met by the products of one com- what this salt will do and why, and where to works in ice control and direction for its use 
pany is the basic content of this brief but in- get it. Also the bonus you get from using salt has been made available by Wyandotte Chem- 
formative brochure Inform yourself with a tor summer road stabilization projects. aw icals Corp., Michigan Alkali Division, Wyan- 
copy of it. Address Allis-Chalmers Mfg. Co., Morton Salt Co., Industrial Div., 110 N. dotte, Michigan. Other uses of calcium chloride 
Box 512, apo 1, Wisc., or ring the num- Wacker Drive, Chicago 6, IIl., or use our card. are fully outlined. 
ber on card herewith 


Snow Plows Snow Plows For 


Specification Sheets on John Deere For Every Need Senn Genteol 


Tractors and Equipment 294. Frink snow plows are designed to 539. V-type one-way and reversible plows 

588. Information and specifications on the meet snow removal needs at airports, parking with hydraulic hoist and having a_ plowing 
Tohn Deere crawler and wheel-type industrial juts and streets and highways. They consist of Width of up to 9% ft. are described in literature 
tractors and working equipment. Deere & Co., tour basic types with models to fit trucks 1% from Gledhill Road Machinery Co., Galion, 
Industrial Division, Moline, Ill. Check the re- "» 12 tons. For complete data write Frink Sno Ohio. For models, specifications and. features 
ply card. State type of tractor and equipment. Plows, Inc., Clayton, N.Y. check the reply card. 


Trojan Pipe Puller & Pusher 


installs or renews pipe under pavement 
i s than required by an 
‘Nn less time other machine! / 


we 


MODEL A for 
34” to 1” pipe Exclusive continuous action, 


which eliminates all resetting 
of grip, does the trick! 

The Trojan combines pushing and 
on = pulling operations in one machine 
for Fast, Efficient Spreading of Bulk ‘pe ond enter —eliminates all time-killing reset- 
ting of grip—keeps pipe continu- 


Chemicals for snow and ice control. ~ ously moving. Does the job at lower 
. ‘ cost—in far less time. 


This is your most Economical unit. You save: by Model A weighs 65 Ibs.—requires 
lower initial cost; by using less material; by lower only 5’ trench. One man can easily 
maintenance costs. install the average service. 15 tons 

“Scotchman” Spreader, Model SS7V3, gives you ¢ ee pressure possible. Is 

: : “a available for 42” pipe. 

one-man, cab control. Blows salt on in wide, “bird- > > Model B (manual, hydrauli 
” ; , ydraulic or 
shot” melting pattern . . . you use less salt. The dump a 4 air powered) needs only a 6’ trench 
body mounted “Watchman Hopper” . . . either 3 cu. yd. f ; —has 3 speeds for different soils 
or 5 cu. yd.. gravity-feeds salt to spreader, without ¥; —is reversible in 30 seconds. Push 


running with elevated body meee. 8 Ain PewenED a. Soelght travel lengths, as- 


for %” to 2” pi 
4” to 2” pipe Write today for full details! 


TARRANT MFG. CO. | The TROJAN Manufacturing Co. 


28 Jumel Place, Saratoga Springs, N.Y. 1114 Race Drive © Troy, Ohio 
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performance HIGH 


operating costs LOowy 


Available in many types for usual and unusual services, Darling 
Hydrants provide that dependability, ease of operation, and 
minimum maintenance that keeps overall costs /ow, per- 
formance high ! 


The B-50-B design, for example, combines ball bearing opera- 
tion with “O” ring seals—assures a trouble-free, easily operated, 
dry-top hydrant. Threads and bearings stay lubricated—water 
can’t reach them. There’s no packing gland maintenance— 
ever! And the B-50-B design is available in all types except the 
Tropical. You can depend on Darling Hydrants for maintenance- 
free, trustworthy service. 


Write for Bulletin 5710 or ask a Darling engineer for proposals. 


DARLING VALVE & MANUFACTURING CO. 


Williamsport 22, Pa. 


The Conode Valve & Hydrant Co., Lid., Brantford 7, Ontario, Canoda 
Vannes Dorling-France, 23 rye du Commandant Mouchotte, St. Mande, France 


YOU CAN DEPEND ON 





ariinc 


solid barrel aS GATE + BUTTERFLY * CHECK « SPECIAL VALVES + FIRE HYDRANTS 


B-50-B 
hydrant with 
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Get ‘‘carry-type scraper” stripping, exca- 
vating, and grading action—to strip sod, shape 
and grade streets, playing fields, parking lots, 
recreation areas. Here a TD-9 Four-in-One is 


stripping sod, with typical inch-close accuracy. 


You can position the cutting edge to “boil in’ 
materials just like the big scrapers, and work in 


close quarters where they can’t! 


Get positive, clam-type bottom dumping 
that permits handling sticky, non-scouring materi- 
als that stop old-style buckets cold! It’s the same 
principle dredging contractors use on muck and 
gumbo—opening the clam pulls material from 
bucket surfaces; gravity down-pull assures prompt 
self-cleanout! 


You convert the 4-in-1 into a full-size, full- 
capacity, depth-controlled bulldozer — with the 
same finger-tip ease of getting all its other ma- 
chine actions! Simply open the clam, set “blade” 
segment to cut, and roll the earth just like a 
specialized moldboard! The TD-9 rig is backfilling 
new sewer line installation—works in winter re- 
moving snow, and loading out ice-control ma- 
terials! 


Get power-shovel-like break-out force—to 
do work like old pavement removal or land clear- 
ing. This 3-cu. yd. TD-20 Four-in-One, for instance, 
can apply 43,000 pounds of pry-over-shoe break- 
out—to dig up and load out old multi-layered 
asphalt pavement that’s up to one foot thick. Then 
this same machine roughs out new Seattle street 
and curb grades and completes the subgrade, 
unaided! 








rigs you wont need o 
clam-action 4-in-1 tak 





Get “equipment spread” utility—get efficiency no other Count the money-saving applications 
single machine can duplicate on sanitary landfill waste dis- 

posal. Only the 4-in-1 gives the “biting’’ and controlled doz- that 4-in-1’s show here. Count tne ma- 
ing actions to spread refuse in uniform layers. Only the 4-in-1 

gives compactor plate “ironing-down” action, to “squash” the chines you won’t need or miss when a 
refuse for complete, odor-free covering. And only the 4-in-1 
gives “‘carry-type scraper” controlled spreading (see photo) 
to put down “cover” uniformly on-the-go! The TD-15 Four-in- 
One, shown here, keeps Williamsport, Pennsylvania’s landfill 


ini | ° . 
a eee operating costs. And size-up how many 


4-in-1 “takes over” Then total the big 


savings you'll make on first price and 


International Harvester Company, Chicago 1, Illinois more big-ticket, limited-duty rigs the 


Drott Manufacturing Corp., Milwaukee 15, Wisconsin 4-in-1 can replace—in addition to the 


| | T f fe | AT | 0 N A [ ones indicated here! Let your Interna- 


artenanowat tional Drott Distributor demonstrate! 


_ DROTT 





“A 5% saving in operating cost 
plus higher resale value is why 


we’re buying Ford Trucks exclusively” 


says James Lafferty, Transportation Manager for Henkels & McCoy, Inc., Philadelphia, Pennsylvania 


‘“‘We ran a six-month comparative test on six Ford 
Trucks against six equivalent competitive models 
and found that the Ford Truck operating costs 
consistently ran 5% less than the others. Also, the 
increasing popularity of Fords with truck users 
means that we invariably pick up an extra $100 
to $200 at resale time. 


“Our company has 441 Ford Trucks operating 
from one end of the country to the other. Less 
than 20% of our fleet is within practical traveling 
distance of our two maintenance depots, so we 
depend on local Ford Dealers for the bulk of our 
service work. The complete network of Ford 
Dealers—even in remotest areas—provides un- 
paralleled service everywhere. 


“We specialize in handling construction and 
maintenance jobs. For example, we maintain 
utility lines, telephone lines, gas pipelines, and 
put in city and shopping center lighting systems. 
On these jobs, our trucks usually have to make 
their own way, road or no road. We use Ford F-250 
4-wheel drive pickups in transporting crews to 
construction sites and F-600’s to handle tele- 
phone line or pipeline construction, while our 
T-750 Tandem Axle trucks are equipped with a 
boring unit to dig 11-foot-deep holes for powerline 
transmission poles. 


‘“‘Ford’s rugged dependability, universal adapta- 
bility and superior economy keep us buying Ford 
Trucks exclusively.”’ 


Solid testimony that Ford’s full-time economy only starts with low price! 


FORD TRUCKS © 


PRODUCTS OF MOTOR COMPANY 


PUBLIC WORKS for December, 1961 











PUBLIC WORKS for December, 1961 





Crispin 
UNIVERSAL 
AIR VALVES 


. positive, full-time 
cir control when line is 
filled, in operation or 
emptied. 


sispin 


Valves 


> peak efficiency 

> maximum dependability 
> minimum maintenance 
> simplified construction 
> easy accessibility 


Crispin 
NEGATIVE 
PRESSURE 

AIR VALVES 


. release air semi- 
ovtomatically from 
pipeline siphons to 
end donger of throttled 
pipeline — available 
with either metal or 
rubber float. 


Crispin 
AIR AND 
VACUUM 
VALVES 


++. permit air to escape 
as line fills, allow air 
to enter as line empties 
—available with rub- 
ber or metal floot. 


Write, wire or phone for complete in- 
formation and your free copy of the 
Crispin Air Control Valve catalog. 
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Icy Sidewalks 


Scott v. Village of Olivia, 110 
N. W. 2d 21, a Minnesota case de- 
cided June 23, 1961, was an action 
by a husband and wife against a 
village and the tenant of a bowling 
alley located within the village, for 
injuries suffered by the wife in a 
fall on an icy sidewalk in front of 
the building. 

At the northeast corner of the 
building is a downspout which 
drains water from a rain gutter 
running along the north edge of the 
building. This downspout discharges 
water along the ground at the 
northeast corner of the building, a 
few feet from the sidewalk. From 
that point there is a slight down- 
grade in an easterly direction which 
carries the water onto the sidewalk 
where it accumulates and freezes. 

An employee of the operator of 
the bowling alley tried to chip the 
ice away at 4 P.M. of the day when 
Mrs. Scott was injured. He testified, 
however, that water was still ac- 
cumulating and freezing at that 
time. He did not sand the walk. A 
neighbor testified that this type of 
situation had continued over a 
period of thirteen years. She testi- 
fied that during periods of thawing 
there was always ice on the side- 
walk at this spot. 

At the close of the evidence, the 
trial court granted a directed verdict 
for the village, on the ground that 
the ice on the sidewalk had not 
existed for a _ sufficient length of 
time to give the village constructive 
notice of the condition and that 
there was no actual notice. A di- 


| rected verdict was also granted in 


favor of the operator of the bowling 
alley, on the ground that the con- 
dition was not shown to be created 
or aggravated by him. 

On appeal to the Supreme Court 
of Minnesota, it was held that it was 
error to direct a verdict in favor of 


the village, that the evidence re- 
quired submission of the case to the 
jury on the questions of whether the 
village was chargeable with con- 
structive notice of the hazardous 
condition and was negligent in fail- 
ing to abate the nuisance. 


Earth Moving Contract 


Christensen v. Iowa State High- 
way Commission, 110 N.W. 2d 573, 
an Iowa case decided Sept. 19, 1961, 
was a suit on an oral contract to 
recover for moving earth on a high- 
way project. 

Schroeder and Van Buskirk were 
principal contractors to construct 
part of Interstate Highway 29 in 
Harrison and Pottawattamie coun- 
ties. They subcontracted in writing 
to Smith part of the earth moving 
and grading. He was to be paid “59 
cents per cubic yard of dirt moved 
to grade to be measured by 
embankment quantities. Final 
quantities . . . to be determined by 
said State Highway Commission.” 

On September 20, 1957, the time 
for Smith to perform his subcon- 
tract had expired and the work was 
not completed. He then orally en- 
gaged plaintiffs Charles and Mark 
Christensen, doing business as 
Christie Brothers, to haul dirt in 
trucks to bring at least part of the 
new road to grade. Plaintiffs offered 
to move this dirt for 45 cents per 
cubic yard but Smith agreed to pay 
50 cents. Plaintiffs claim the 50 
cents was to be paid for each cubic 
yard of dirt hauled. Smith, how- 
ever, contends plaintiffs were to be 
paid 50 cents per cubic yard of em- 
bankment quantities in place, just 
as he was to be paid at the rate of 
59 cents per cubic yard for such 
quantities. This is the main dispute 
between the parties. 

There is a good deal of shrink in 
loose dirt hauled in a truck after it 
has been deposited on a road grade 
and becomes more compact. Mark 
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When it comes time to appoint a trustee or fiscal agent 


for revenue bonds, The Chase Manhattan Bank 1s 


at the service of state, county and municipal authorities. 
Chase Manhattan has the staff and experience to handle this 
function as trustee or fiscal agent in cooperation with banks 
in the areas where the projects are located. For complete 
details write: Corporate Irust Division, The Chase 


Manhattan Bank, 1 Chase Manhattan Plaza. New York 1. 





i OO 


Make loading time 
... PROFIT TIME! 


“Third-cylinder” bucket action . . . a step beyond ordinary 
rollback . . . makes it easy as “falling off a log” to come up 
with a full bucket. And you do it time after time . . . putting 
up to 50 percent more material in the truck every cycle. 

SHUTTLE Clutch lets you move into the pile fast, reverse 
swiftly and swing up to the truck . . . every movement con- 
trolled, continuous, accurate. No foot clutching or gear 
shifting. 

Full loads in the 1-yard bucket are carried over the big 
wheels. Tires roll easily over rough terrain. There’s flota- 
tion and capacity for big loads. 

IT DOESN’T COST TO FIND OUT why this D-15 
is the outstanding loose material unit. Call your Allis- 
Chalmers dealer or write Allis-Chalmers Mfg. Co., Utility 
Tractors and Equipment, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 


SHUTTLE Clutch is available on the D-15 and the new H-3 
and HD-3 crawlers. 


Christensen estimates 25 per cent as 
the amount of such shrink on this 
job. Other estimates are higher. 
Thus the principal controversy is 
whether plaintiffs are to be paid for 
the quantity of dirt hauled without 
deduction for this shrink. 

The trial court upheld plaintiffs’ 
version of the method of computing 
the quantity for which Smith was 
to pay 50 cents per cubic yard and 
found plaintiffs hauled a total of 
35,508 yards, the quantity claimed 
by them. 

Defendant’s method of computing 
“embankment quantities in place” 
was to bore holes at intervals on 
the grade, measure their depth and 
compute the yardage from the meas- 
urements. There is evidence that 
plaintiffs took part in, or witnessed, 
along with defendant, boring and 
measuring of holes on this grade 
after plaintiffs did their last hauling. 
After considerable discussion the 
parties were unable to agree on the 
quantity of dirt, computed by this 
method, that plaintiffs hauled onto 
the embankment and was there in 
place. 

On appeal, the court held that 
the fact plaintiffs took part in the 
measurements and computations 
and discussed settlement on the 
basis of quantities in place lends 
support to defendant’s version of the 
agreement. If plaintiffs were to be 
paid on the basis of loose dirt 
hauled, they would naturally have 
little, if any, interest in the quanti- 
ties in place on the embankment. 
This evidence tends to show the 
practical construction plaintiffs by 
their conduct placed upon the agree- 
ment. The court finally held that 
plaintiffs were entitled to be paid 
only for 26,000 yards of dirt, based 
substantially on embankment quan- 
tities, instead of the 35,508 yards 
claimed. 


Qualified Engineer Skilled in 
Public Relations and Writing 


A graduate engineer, licensed in 
two states, married, aged 38, is avail- 
able. His experience has included a 
brief period with a consulting en- 
gineer, ten years in engineering 
society and professional work and 
three years in public relations, in- 
cluding direction of a sizable adver- 
tising program. Desires a broader 
field of opportunity than he now 
has. Well known to and recom- 
mended by the Editor of Public 
Works. Write or telephone. Box 
12K, Public Works, 200 South 
Broad St., Ridgewood, N.J. 





m™CLOW 


Ductile Iron Split Sleeve 


ASSEMBLED IN 3 EASY STEPS 


Once the damaged pipe is uncov- 
ered, one half of the sleeve is placed 
on each side of the pipe. 


Sleeve halves are drawn together. e 
Pre-assembled rubber gaskets make 
tight seal. 


After the bolts are taken up finger- 
tight, tightening the four bolts by 
wrench completes assembly. 


PUBLIC WORKS for December, 1961 


Permits easier, quicker, 
permanent repair of 
4",6" & 8 transverse 
cast iron pipe 
underground breaks 


MmicCiemm@e st iCiawMe Assembled 4” diameter 


sleeve weighs but 26 lbs. Weight of 6” sleeve is 
32 Ibs., 38 Ibs. for 8” sleeve. 


tele et CBBale Effective length of 4 


inches between end seals on all sizes. Overall 
length is 644”. 


Der Oia No end glands. Side and 


end gaskets are pre-assembled and cemented in sleeve grooves. 


miiCinme—EE od) iCEBam A)! parts are high tensile and corro- 


sion-resistant. Sleeve halves are 70,000 psi tensile ductile iron. 
Nuts and bolts are high strength, corrosion-resistant alloy. 


HERE'S ALL THERE /S TO /T! Illustration shows two- 
piece glandless construction. Side gaskets overlap ends of circum- 
ferential gaskets for tight seal. Four bolts are only accessories. 
Tapping boss on each half allows maximum tap of 2 inches. Regu- 
larly furnished with one sleeve-half tapped for %4" pipe. 


JAMES B. CLOW & SONS, INC. 


201-299 North Taiman Avenue « Chicago 80, Illinois 


Subsidiaries: 
Eddy Vaive Company, Waterford, New York 
lowa Valve Company, Oskaloosa, fowa 








IS MAIN STREET HEADED FOR A CRACK-UP? 


Civic pride starts with good streets, and 
there’s no better way to make sure Main 
Street, or any other street in town, will 
keep up appearances than to reinforce it 
with USS American Welded Wire Fabric. 


There is no arguing concrete’s compres- 
sive strength. It actually improves as the 
concrete ages. But concrete lacks tensile 
strength, and steel is at its best in tension. 
Both compressive and tensile strength are 
needed to preserve the structural integrity 
of a concrete slab. Steel welded wire fabric 
is the ideal high-tensile strength material 
for concrete reinforcement. It distributes 
stresses uniformly throughout the slab 
and controls temperature, moisture, load 


and soil shift cracking. 


Actual measurement has shown that 
welded fabric’s ability to control cracks 
adds 30% to the strength of the slab. 


USS American Welded Wire Fabric is made 
of cold-drawn wire with a minimum yield 
strength of 60,000 psi and a minimum 
tensile strength of 75,000 psi. It is pre- 
cision-made to your exact size and style 
requirements, ready for immediate place- 
ment. For full information, write American 
Steel and Wire, Dept. 1277, Rockefeller 
Building, Cleveland 13, Ohio. 


Innovators in Wire uss and american are registered trademar 


American Steel and Wire 
Division of 
United States Steel 


Columbia-Geneva Stee! Division, San Francisco 
Tennessee Coal & Iron Division, Fairfield, Ala 
United States Stee! Export Company 





Simplified by Simplex: 
New Float in Flume 
meter measures 
with great accuracy 
the flow of various 
kinds of liquids in 
channels, sewers 
and other gravity 
flow systems — and 
radically slashes 
construction costs. 


New “Float in Flume” 
obsoletes the stilling well — 
Saves you its construction cost 


Now you can measure open channel or sewer line 
flow accurately without a stilling well—but at a 
fraction of the construction, installation and main- 
tenance costs. 

The “Float in Flume” is simplicity itself. A vane, 
floating atop the liquid passing through the flume, 
senses the liquid level. This data is transmitted 
through a Simplex transmitter-receiver system 
(pneumatic or electric), and is translated into flow 
terms on a modern, easy to read Simplex type “L” 
meter. 

You save all the costs formerly required by a 
stilling well: the extra excavation and concrete, 
float pipe, grating, valves, drain pipe and fittings, 
cleaning valve and sediment chamber. 

You don’t even need a purging system. An occa- 
sional wiping of the vane is all the cleaning required. 

The Float in Flume transmitter may be installed 
in existing flumes or is furnished assembled with a 
Simplex Type “S” Parabolic Flume as shown above. 

Before you install another meter requiring a 
stilling well, check the savings of the Float in 
Flume meter. Drop us a note today and ask for 
Bulletins 726 and 728. 


Simplified by Simplex: New Type e 
“L” Meter is more modern, 
more compact. Big red-and- 
white helical indicator replaces 
pointer, makes reading easier. 
Continuous type totalizer un- 
surpassed for accuracy. All 
parts are mounted on swing- 
out panel for easy servicing. 


SIMPLEX weer co. 
LANCASTER, PENNSYLVANIA 
a division of 


& PFAUDLER PERMUTIT INC. 
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Cleary comments on: 


Improving Your 
Annual Report 


EDWARD J. CLEARY 


Diplomate, American Academy of 
Sanitary Engineering 
Cincinnati, Ohio 


HIS IS THE TIME of the year when public 

agencies are faced with a perennial task—prepara- 
tion of an annual report. Is this chore regarded only 
as an exercise in meeting legal necessities? Or does 
it suggest an opportunity—a privileged one—for 
enthusiastic accounting of stewardship? 

More than likely it is the satisfaction of legal re- 
quirements that serves as the motivation for pro- 
ducing most public-agency reports. But the law does 
not specify that a report must be an uninspired 
assembly of trite statements and tiresome statistics. 
Quite to the contrary, the function of the annual 
report is to convey information. And there are ways 
of doing this that invite and hold attention. 


Where to Find Clues 


Perhaps the quickest way to get some clues on 
how to improve your annual report is to examine 
those prepared by others. From such a perusal here 
are a few conclusions that might be reached: 

Some agencies are employing the annual report 
as an effective device for explaining why they exist 
and what they do to justify their existence. In this 
fashion they lay the groundwork for better public 
undertaking and support. They not only illuminate 
accomplishments but also focus attention on defi- 
ciencies and suggest how they might be overcome. 
In brief, the report is regarded as something more 
than a catalog of gallons of water pumped or miles 
of street paved. 

It appears, therefore, that successful annual reports 
are built around a theme or message related to the 
goals or program of the agency. The specific theme 
may not necessarily be stated in so many words. 
But from the evidence of structural unity and co- 
herence in the report a theme did exist in the mind, 
at least, of the person who organized it. 

For example, the report of a water department 
quite logically might lend itself to the theme of: 
What is being done to insure better service? Im- 
mediately this suggests a structural arrangement 
of content. The report could be sectionalized to deal, 
respectively, with improvements in supply, treat- 
ment and distribution. Equally important, the pres- 
entation of what has been accomplished provides the 
springboard for jumping into matters that have 
not yet received attention and explaining the rea- 
sons why. Thus the report has been made to serve 
a twofold role. 


Telling the Story 


Another conclusion to be drawn from a perusal 
of annual reports is that those with pulling power 
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the new 16mm, color-sound motion picture on 
the Smith & Loveless Factory-Built ““Oxigest” 
Sewage Treatment Plant, now being shown by 
our sales representatives all over the United 
States and in Canada. 

You can enjoy this informative, entertaining 
film in your own office via a unique, portable 
projector (above) that looks like a television 
set and takes just seconds to set up for a 
showing. 


The 15-minute “Oxigest” film features an 
unusual, animated sequence (starring Mike 
Microbe) to explain the “Aerobic Digestion” 
or super-aeration treatment process—plus the 
operational characteristics, design features, 


the manufacture and installation of “Oxigest”’ 
sewage treatment plants by Smith & Loveless. 


If you want to know more about sewage 
treatment for outlying subdivisions, motels, 
schools, mobile home parks, factories and other 
applications—be sure to see this movie! 


Another industrial movie on Smith & Loveless 
Factory-Built Sewage Lift Stations is also 
available 21-minute, color-sound film on 
factory-built sewage pump stations and Smith 


& Loveless’ complete line of pneumatic ejectors. 


Available free, upon request, for viewing in 
your own offices, for meetings and conferences. 
Just write Department 40. 


Sumtth & Loveless 


One oF THe 


P. 0. BOX 88864/KANSAS CITY 15, MISSOURI/PLANT: LENEXA, KANSAS 


TANK CAR 
COMPANIES 


42817) 
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SUPER 


ALUMINUM 
_ GRATING | 


G.e 
oOKIN ! 
L GHTER weIGHT 


yTRA STRON 


Exclusive swaging and forming process prevents cross 
bars from turning, twisting, coming loose or falling 
out ... provides greater strength and rigidity than 
gratings using obsolete methods of joining bars. 
Only Gary Galok Aluminum Gratings offer all these 
advantages: 
High strength to weight ratio. Minimum deflection 
. easier to install. 
Non-rusting and corrosion resistant. Ideal where 
chemical conditions prevail. 
Can be used for decorative purposes, sun-shades, 
grilles, etc. Can be anodized in sunfast colors to 
blend with surroundings. 
eI Available with serrated or plain bars — in 
WY all sizes to meet practically every re- 
QA quirement. 


*Potent Pending 
Write for Bulletin A759 
Dept. L-21, E. Seventh Ave., Gory, Indiana 


CORPORATION 


ROCKWE:LL-STANDARD R, 


CT ag- Balaton OR sl-tlolaPmCl- ta sm lalelt-tar- 





have found how to tell the story quickly and simply. 

With regard to wordiness it is pertinent to recall 
an admonition of Alexander L. Crosby, a specialist 
in writing annual reports. He points out: “Over- 
writing is a sin that must be paid for twice. You 
pay the printer first because each extra page costs 
money. You pay second by losing a large part of 
the potential audience, some through weariness, 
others because your budget will not allow you to 
print and distribute as many fat pamphlets as thin 
ones.” 

With regard to simplicity of expression, this para- 
phrase of a slogan given to cub news-reporters 
would seem to apply: Write it for the man in the 
street; the fellow in an ivory tower will under- 
stand. Engineers in particular might heed this in- 
junction. Professional jargon has its place. But that 
place is not the annual report. This recalls the pre- 
dicament of one city engineer whose annual report 
was liberally sprinkled with references to BOD, cfs 
and MPN. He received his comeuppance from a 
councilman who said: “You have a right to expect 
me to know what p p is; but what in hell is ppm?” 

Not the least of the difficulties that face the report 
writer is what to do with statistical tabulations, 
financial statements and other matters of record 
whose inclusion is dictated by legal necessities. It 
appears that one way out of this dilemma is to keep 
such things completely separate from the body of 
the report and put them in the back of the book in 
the form of an appendix. 


Size and Layout 

Also to be noted from a review of annual reports 
is that they are produced in a variety of sizes and 
colors, and that they appear in both printed and 
mimeographed form. 

The preferred choice in size seems to be 8% x 11 
inches. These are the dimensions of a standard letter- 
head. There are good reasons why such a size com- 
mends itself. From a user’s standpoint this size report 
fits into an office fi.e and otherwise lends itself nicely 
for reference purposes. From a production standpoint 
it facilitates layout, printing and mailing. 

Use of color undoubtedly enhances the appearance 
of a report. But lavish application of color will not 
compensate for deficiencies in content and layout. 
And color printing is expensive. 

Unless distribution is quite limited there is small 
merit in producing a mimeographed report. It is not 
suited for reproduction of photographs, and it offers 
little flexibility for variation in sizes and faces of 
type or choice of layout. 

This is not to say, however, that good appearance 
and layout are automatically achieved by turning the 
job over to a printer. Craftsmanship of a special kind 
is involved in dealing with the subtleties of make-up 
and style. In the absence of expert counsel it is well 
to be guided in such matters by following the ex- 
ample of an existing report that has been found to 
be attractive. 

The increasing number of good annual reports 
should provide inspiration—if not example—on how 
to do a better job of communicating. And if these 
comments have excited any interest, then you could 
do no better than secure a copy of Annual Reports 
—How to Plan and Write Them, by Beatrice K. 
Tolleris, staff consultant of the National Publicity 
Council for Health and Welfare Services, Inc., 257 
Fourth Avenue, New York 10, New York. The book- 
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let costs $1.00. OoOd 
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When you open the 
water meter bids... 


ADD UP THE 
TRUE TOTAL 


rm 


OTHER COSTS: 


Revenue losses 





Repairs 
Obsolescence 


(if any) 





New Trident 
Model 60 
Sealed Meter 


THEN make the best buy... 


A water meter should be a lifetime 
purchase. Its price tag gives only 
part of its cost. Look instead for true 
annual costs: 

First, think of revenue loss. A 
meter returns |2 to 20 times its price 
before its first check-up. A slight slip 
in accuracy loses more money than 
you “save” in a low bid. 

Secondly, meters must be tested 
regularly. One that checks OK with- 
out repairs obviously is worth more. 
In the long run, the meter that is 


easiest to repair is also worth more. 

Finally, with most meters you 
must add obsolescence. But not with 
Trident. A Trident constantly mod- 
ernizes itself. All design improve- 
ments are made to fit older Tridents 
too; you get them automatically as 
you insert replacement parts. 

Trident meters are designed not 
for low bid but for low true annual 
cost. That's why Trident is always 
your “best buy.” 

Ask your Neptune representative. 


Y 


/ 


LIQUID METER DIVISION + 47-25 34th Street, Long Island City 1, N. Y. 


OFFICES IN PRINCIPAL CITIES «+ In Canada: Neptune Meters Ltd., 1430 Lakeshore Rd., Toronto 14, Ont. 
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JYRIUNIK “v" TYPE 
WON'T STICK OR WEDGE 
EVEN IN DEEPEST SNOW 


SELF BALLASTING, 
PUSHES EASIER 
WITHOUT SIDE THRUST 


Here’s why rugged Frink “V” Type plows give 
you fast, clean snow removal —even in heavy, 
wet snow. 

Patented Heel Chain Suspension, plus exclu- 
sive Pivoted Drive Bars, add extra bucking 
power, positively end wedging at any speed, 
in any snow. Exclusive self-ballasting feature 
prevents nose from “riding up,” prevents slip- 
ping when widening out. 

And a Frink “V” Type pushes easier. The cut- 
ting edge and front of moldboard have just 
enough sheer to keep snow moving at all 
times, without causing side thrust. 


Unique paneled construction on Frink “V” 
adds strength, cuts weight. You save on truck 
wear and tear, cut repair bills and operating 
expenses. 

Frink “V” Types are made in 9 standard sizes 
(with either hand or power hydraulic control) 
for light to extra-heavy plowing. For complete 
details, write Dept. PW 12-61 


pe ae 
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Frink Sno-Plows Inc., Clayton, New York 


in Canada 
Eastern Stee! Products Co., Preston, Ontario 








Waterborne Disease Outbreaks in 1960 


The Public Health Service reports 11 waterborne 
disease outbreaks during 1960. These included two 
small outbreaks of typhoid fever with two cases in 
one of them and 6 in the other; three outbreaks of 
hepatitis; two of shigellosis or bacillary dysentery; 
and three of gastroenteritis. Only one of the 11 out- 
breaks was attributed to a public water supply. A 
large number of cases (about 1400) of shigellosis 
occurred after a breakdown in a community water 
treatment plant. All other outbreaks were associated 
with the use of water from wells or springs. 

In the ten years ending in 1960, there were about 
65 reported outbreaks of disease which were due to 
unsafe water. The records presented do not show 
clearly what proportion of the 100,000 cases of illness 
were due to waterborne infection and what to food-. 
borne. It is estimated, however, the annual average 
cases resulting from consuming infected food and 
water ranges from 100,000 to 200,000. 


Cross-Connection Control in Chicago 


Inspections were made during 1960 by the Chicago 
Bureau of Water, to locate and eliminate cross- 
connections between primary (pure) and secondary 
water supplies and submerged inlets. There were 
46,656 fixtures and connections inspected of which 
17,378 or 37 percent were in violation of the applic- 
able ordinances. 

In addition to this continuing work, inspections 
and surveys were made in areas where large num- 
bers of buildings were razed for slum clearance, sup- 
erhighway construction or large housing projects to 
assure that all unused service pipes were properly 
cut and sealed to prevent waste of water. Inspections 
of air conditioning and refrigerating equipment and 
water-supplied appliances, as clothes and dish wash- 
ers, were also made. All this work is under the 
Plumbing Section of the Water Distribution Division 
of the Bureau. 


Bids on Sewers, Water Lines and 
Sewage Treatment Plant 


Bids on constructing a sanitary sewerage system 
and a water distribution system for Hummels Wharf 
Municipal Authority, Pa., were received Oct. 26. 
Park E. M. Barnes of Mill Hall, Pa., was low bidder 
at $339,128.50. Bids were received at the same time 
for a sewage treatment plant. On this, Moseman 
Constr. Co., Harrisburg, was low bidder at $189,800; 
H. I. Lewis Constr. Co., Middletown was next low at 
$203,540. Various alternate bids and bids on addi- 
tional items were also received. William E. Sees, Jr., 
4335 North Front St., Harrisburg, Pa., is consulting 
engineer. 


Unit Costs of Refuse Collection and 
Disposal and Street Cleaning 


Unit costs of sanitation are reported by the De- 
partment of Public Service of Arlington Co., Vir- 
ginia, as follows: Refuse collection $2.93 per person 
for 1961, compared to $2.84 in the two preceding 
years; incinerator operation $1.03 per person for 
1961, compared to 96 cents and 88 cents for 1960 and 
1959, with a cost of $2.30 per ton of refuse inciner- 
ated in 1961; street cleaning, 44 cents per person in 
1961, compared to 40 and 39 cents for the two pre- 
ceding years. 
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TEST ROAD 
BEGIN PORTLAND CEMENT 
CONCRETE SECTION 
END ASPHALTIC 
CONCRETE SECTION 
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concr ete wins on Oklahoma Test Road 


with maintenance cost 65°/o lower than asphalt! 


5-year traffic test, ordered by the Oklahoma legislature, con- 
firms again the findings of state highway departments and 
other official tests. Connecting two-mile sections of concrete 
and of asphalt, both the best of their type, were built in 1955 
on Oklahoma’s US 77. For five years beginning Jan. 1, 1956, 
exact records were kept of all pavement maintenance costs. 
Total for concrete: $557.82. For asphalt: $1,591.87. And not 
only did the asphalt cost nearly 3 times as much to maintain 
during the five years—it is already getting its first resurfacing 
at an additional cost of $43,753. 

Substantial maintenance economy is one reason why con- 
crete is the choice of so many states today. Engineers are de- 
signing concrete pavements to last 50 years and more. It’s the 
one pavement that can be designed mathematically to meet 
specific wheel load requirements. It’s the only pavement with 
beam strength and stability. 

The Oklahoma Test Road proves again the long-term value 
of concrete pavements. The first cost isn’t just a down pay- 
ment. Concrete provides true economy for Interstate high- 
ways as well as for other heavy-duty roads. 


PORTLAND CEMENT ASSOCIATION 


A national organization to improve and extend the uses of concrete 
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Complete resurfacing after only 
five years adds another *43,753 
to asphalt’s upkeep! 


Despite continued surface maintenance for 
five years, the asphalt pavement on the 
Oklahoma Test Road has deteriorated to 
the point where complete resurfacing is 
required. The asphalt sections are being 
overlaid with 1% inches of surfacing to seal 
out moisture and provide a new wearing 
course. When comparison is made, as 
shown here, on the basis of tota/ upkeep 
cost, concrete’s advantage is dramatic. 


CONCRETE 


5-year surface maintenance 
total surface upkeep 


ASPHALT 


5-year surface maintenance 
complete resurfacing 
total surface upkeep 











This compact Model H-30B 
can handle such a variety of jobs that it is 


always busy 


every season of the year 


Equipment that stands idle in the garage or yard 
much of the time because there is no work it can 
do, is a poor investment. On the other hand, a 
machine that can be used and useful all twelve 
months of the year is an investment in tax-saving 
you can always be proud of. 


This is why the multi-purpose, all-season usefulness 
and work-ability of the compact Model H-30B 
PAYLOADER has been verified and acclaimed by 
public bodies of all kinds and sizes, from states to 
townships—why it has become one of the most 


popular machines ever made available for public_ 


works use! 


All-seasons 4-wheel-traction. Four-wheel drive 
and large tires, plus power-transfer differentials, 
enable it to go wherever you need it at speeds up 
to 21 m.p.h., and work fast and efficiently when it 
gets there. Its better traction, greater power and 
more rugged design costs you only a few cents more 
per hour to own than light utility-type loaders, yet 
it can do 25 to 50% more work per hour. 


Big Capacity, Easy Operation, Safety. The 
H-30B can outperform many larger machines be- 
cause of design features that provide greater oper- 
ator efficiency, safety and visibility. It is the only 
loader in its class with a “full” power-shift trans- 
mission that does not require stopping and en- 
gaging gears for a range shift. There are three 
speeds both forward and reverse, and all shifts 
in either direction can be made “on-the-go.” 


It has power-steering, and the powerful four-wheel 
sealed brakes can be applied with or without dis- 
engaging the transmission—another exclusive fea- 
ture in this size. It is the only loader in its class 
with boom arms positioned ahead of, and away 
from the operator. There is an adjustable bucket- 
type seat, and the sloped-down front and simple 





| THE FRANK G. HOUGH Co. 
©) 761 Sunnyside Avenve, Libertyville, lil. 


Send full data on the Model H-30B PAYLOADER 


Name 

















boom mechanism gives the operator unmatched 
visibility. 

Easy Servicing, Less Maintenance. The H-30B is 
the only loader in its class with simplified boom 
mechanism and single bucket tilt cylinder having 
6 to 12 fewer pivot and grease points to service. 
All bucket and lower boom-arm pivot points are 
sealed against dust and dirt. The battery, instru- 
ment connections, fuel tank and transmission can 
be serviced from ground level. 


Extra Dividends. Every H-30B owner can take 
advantage of one or more of the useful optional 
attachments that are available for it—attachments 
that have been carefully engineered to insure easy 
mounting and efficient operation on this PAYLOADER. 
They greatly extend the job range of the loader and 
its tax-saving potential! 

There is the patented Drott ‘‘4-in-1” Bucket that can 
do shovel, clam, scraper and bulldozer operations 
—can grasp and load slabs, stumps, trees and 
curbstones. 


The Wain-Roy Backhoe attachment is the finest of 
its kind—built by the originators of the hydraulic 
tractor backhoe. It mounts and dismounts easily 
with only four pins and two hose connections. 


Ram Pick-up Sweepers and Blacktop Spreaders—also 
Snowplows of the Rotary, V, and Blade type—are 
also available. 

The 1% cu. yd. Model H-30B offers a choice of 
gasoline or diesel power, and optional buckets 
from % to 2% cu. yd. for handling materials of 
various weights. Your HOUGH Distributor is ready 
to show you all the advantages of this PAYLOADER. 
He also has the finest of service and parts facilities 
backed by HOUGH field service personnel. See 
him today. 


THE FRANK G. HOUGH CO. (2 
LIBERTYVILLE, ILLINOIS 4 


SUBSIDIARY - INTERNATIONAL HARVESTER COMPANY 


HOUGH, PAYLOADER, PAYDOZER, PAYMOVER, PAYLOGGER, PAYLOMATIC 
and PAY are registered trademark names of The Frank G. Hough Co. 
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Three County Commissioners from Ohio report: 


44 For economy and 


performance, Transite Water Pipe 
is still our main choice. gg 


Belmont County, Ohio, Commissioners William H. 
Dorsey, Austin C. Furbee and Louis T. Salvador. 


“Belmont was one of the many counties that experienced a building and 
population boom. Fortunately, our officials had the foresight to recognize 
its ultimate effect on our water system and service. As early as 1953, 
plans were made to meet future demands. Surveys were made. . . oper- 
ating men and engineers were consulted . . . pipe materials investigated. 


“In 1956, we extended our water system 13 miles. The installation and 
operating economies are now a matter of record. The successful per- 
formance of the extension is attributed to careful planning, helpful 
advice and, in part, to the selection of Transite Pipe. 


“When we began designing another expansion of the system for 1960, 
our previous experience made Transite the main choice. The Belmont 
Water System now has 53 miles of Transite installed in rocky terrain 
and corrosive soils. The excellent performance of the first 13-mile section 
leads us to believe that Transite will provide economical maintenance and 
operation for many years.” 
JOHNS MANVILLE 
For the full Transite® story, write Johns-Manville, Box 

362, PW-12, New York 16, N. Y. In Canada: Port Credit, 

Ontario. Cable address: Johnmanvil. = Se 
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JOHNS-MANVILLE 


TRANSITE PIPE 


THE WHITE PIPE THAT PROTECTS PRICELESS WATER 
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LIGHTING 
: TRAFFIC 
STANDARDS : SIGNAL 
STANDARDS 




















LATEST CATALOGS 


STREET AND HIGHWAY 
LIGHTING AND 
SIGNAL STRUCTURES 


Here's aid for you in planning your street and highway 
lighting projects. Seven catalogs describe and 
illustrate (with full engineering data) our new line of attractive, 
round tapered aluminum shafts . . . . trim-tapered octo- 
gonal standards in steel and aluminum . . . . traffic signal 
structures . . . . strain poles .. . . brackets and mast 
orms . . . and overhead sign supports. All seven are avail- 
able to you free. Send for your copies NOW. Brighten 

up YOUR city or town! 





NASHVILLE, TENNESSEE 


ADDRESS: 
DEP’T. P-12 
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56,315 FEET OF REPUBLIC 


Literally miles of Republic Drainage Products have gone underground at Chicago's 
$135,000,000 O'Hare Field expansion. Now covered by reinforced concrete many 
inches thick, Republic LOK-COR shown here is relied on to keep pavement and 
subsoil dry for the life of the runway. 
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DRAINAGE PRODUCTS 
installed at O'Hare Field 


Nearly eleven miles of Republic Drainage Products are being installed 
at O’Hare Field, Chicago, to help drain an area totaling 7,000 acres 
... very likely the largest project of its kind ever undertaken. 

Republic FREE-FLOW and Republic Asphalt Coated and Paved 
Pipe up to 96” diameter have been installed beneath two new 11,000 
foot jet runways, to handle water run-off. The pipe must stay in service 
. . . for the life of runways. Republic FREE-FLOW and Republic 
Asphalt Coated and Paved Pipe will. Like all Republic Drainage 
Products, these are made of heavy gage galvanized steel, corrugated 
for strength—and can be counted on to withstand constant impact, 
weight, and vibration of jet transport landings and take-offs. 

FREE-FLOW has been installed in large, storm capacity sizes for 
drainage of graded areas along runways. Under hangars and hangar 
aprons more Republic FREE-FLOW and Asphalt Coated and Paved 
Pipe is used. In addition, many hundreds of feet of Republic LOK- 
COR Subdrainage Pipe, Galvanized Corrugated Pipe, and Pipe-Arch 
have been placed under approaches to hangars to carry away surface 
and subsurface water. 

Contractors installing Republic Drainage Products used at O’Hare 
found advantages in fast, easy installation. Simplified design assures 
rapid, correct assembly . . . prompt deliveries direct from Republic's 
Hammond, Indiana Culvert Plant, keep the job on schedule. 

This is a big job . . . but Republic Drainage Products are designed 
and priced for the small ones, too. Whatever your next project, look 
up your Republic Distributor for pipe that goes down fast and stays 
down. For complete literature, mail coupon. 


REPUBLIC STEEL 


REPUBLIC HAS THE FEEL FOR MODERN STEEL 


Republic Drainage Products used in O'Hare Construction Project 


RUNWAY DRAINAGE UNITED AIRLINES HANGAR 


Contractor: Consolidated Con- 
struction Co.—Chicago 

Material: 1,100 feet of Republic 
FREE-FLOW and Asphalt Coated 
and Paved Pipe, 24” through 96". 
600 feet of Republic Pipe-Arch. 


TWA HANGAR 

Contractor: Mayfair Construction 
Co.—Chicago 

Material: 6,200 feet of Republic 
FREE-FLOW and Asphalt Coated 
and Paved Pipe, 12” through 42’. 
1,220 feet of Republic Pipe-Arch. 
10,000 feet of Republic LOK-COR 
Subdrainage Pipe, 6”. 


AMERICAN AIRLINES HANGAR 
Contractor: Malan Consiruction 
Corp.—Chicago 

Material: 6,900 feet of Republic 
FREE-FLOW and Asphalt Coated 
and Paved Pipe, 12” through 42”. 


Contractor: W. E. Schweitzer & 
Co.—Evanston 


Material: 4,000 feet of Republic 
FREE-FLOW and Galvanized Corru- 
gated Pipe. 


300 feet of Republic Pipe-Arch. 


13,000 feet of Republic LOK-COR 
Subdrainage Pipe, 6", 8", 10”. 


NATIONAL GUARD HANGAR 


Contractor: Mayfair Construction 
Co.—Chicago. 


Material: 1,600 feet of Republic 
FREE-FLOW and Corrugated Metal 
Pipe, 8" through 36”. 


1,200 feet of Republic LOK-COR 
Subdrainage Pipe, 6”. 


RUNWAY GRADING AND 
DRAINAGE 


Contractor: S. J. Groves—Minne- 


Thousands of feet of Republic FREE-FLOW Sewer Pipe 
were installed at O'Hare with minimum labor and 
equipment costs. Largest diameter 96” FREE-FLOW 
seen here is installed in the same manner as smaller 
diameters. Note lifting lugs for handling ease. 


Ease of handling lengths of LOK-COR is demonstrated 
here. Pipe went in as fast as trenchers made the 
excavation—an important advantage in meeting an 
early 1962 completion date. 


Here, a specially fabricated inspection hole is being 
installed in lengths of Republic LOK-COR, the drainage 
pipe that is helically corrugated for strength. The two- 
piece connecting band seen at right provides fast, 
positive joints. 


DEPT. PK-2244-A 


| 1441 REPUBLIC BUILDING + CLEVELAND 1, OHIO 


Please send complete information on these Republic 


Drainage Products: 


675 feet of Republic Pipe-Arch. PO's 0 Sectional Plate Pipe, © LOK-COR Subdrainage Pipe 

8,000 feet of Republic LOK-COR Material: 1,520 feet of Republic | Pipe-Arch, and Arches 

Subdrainage Pipe, 6” perforated. FREE-FLOW Pipe, 60" through 96". ! O Corrugated Metal Pipe O FREE-FLOW Sewer Pipe 
and Pipe-Arch 

| O Plain Galvanized, Asphalt Coated, and 


Naess & Murphy: Architect—Engineer for City of Chicago. Asphalt Coated and Paved Pipe 
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New IH balanced head mowers—rear or side- 
mounted—eliminate vibration. New cutter bar de- 


2 cn sign gives non-clog cutting at speeds to 7/2 mph. 







Rar 





which lowers center of gravity. IH offers a full range of tractor-matching center, 


; a : 
Mow slopes safely with an International 140 and center-mounted rotary mower ‘ i r ee 
‘ 4 . 
rear-mounted, or trailing rotaries, 38 to 94 inches. 





Side slope specialist! Modified Cub® LoBoy® with wide front axle, dual drive Mow up to an acre per hour in confined 
wheels and creeper speed provides top stability on steep slopes. Low center of areas with the 7-hp, low-cost McCormick International 
gravity and weight distribution prevents unit from tipping. Six-foot Hammer Knife Cub Cadet and 38-inch rotary or 57-inch gang 
mower makes mulch of rank growths. reel mower. 


Seven tractor power sizes ...4 types of mowers give you 


More mowing for your money! 


Mow as you like it with the tractor power size you need, and Match your work-load and your budget 


exactly from your IH dealer’s unlimited 
range of tractor-mower combinations. 
See him soon for facts and figures! 


the type mower you want, at a price that fits your budget! 
Only your International Harvester dealer offers such a wide 
power range, plus matched mowing equipment. From seven 
tractors, 7 to 61 hp*, you can select a power size that meets 
your exact job requirements. Mate ede 

No matter what power size you pick, the recognized stamina  evarestana 

of International® tractors gives greater strength for work- : aie 

speeding performance and low maintenance—‘“‘IH-Tough”’ is a 

a yardstick by which industrial tractor performance is meas- a ee tng 
ured. Balanced power-weight ratio adds stability on grades, ~ oi 


yet provides non-spin traction on tender turf. 
* Maximum engine horsepower at standard conditions 


@ IMPROVEMENT necessitated complete removal of two blocks of downtown paving 
and walks. Picture shows work under way with disconsolate business men looking on. 


Bold Program 


Rebuilds Downtown Street 


JOHN T. RINEHART City Engineer, Logansport, indiana 


@AFTER the job was completed: Another traffic lane was 
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ded; excessive street 
crown was removed; storm flooding was eliminated; and utilities were reconstructed. 


ITH THE cooperation of the 

downtown property owners and 
the support of the Indiana Highway 
Department, Logansport (popula- 
tion 21,000) launched a street im- 
provement program on a street that 
has been a source of embarrassment 
to many local residents for several 
years. The downtown business sec- 
tion on Market Street has been 
losing business at an alarming rate 
for the past few years: At present 
there are 6 vacant businéss loca- 
tions in the area from Third to 
Fifth Streets, and many thousands 
of square feet of empty floor space 
on upper floors. 

Many reasons and excuses have 
been given for the loss of business 
in this area: The shopping centers, 
basements in the area flood, motor- 
ists dislike parking on a sideslope 
which results from the street hav- 
ing a high crown, the narrowness 
of the street, the dilapidated store 
fronts owned by non-residents, 
dangerous sidewalks and the fact 
that Broadway with its wider street 
and sidewalk naturally draws all of 
the trade. 

After several years of promises 
and apologies, city officials were 
presented with “another petition on 
Market Street” in 1960 asking that 
the street be widened and new side- 
walks be installed in the down- 
town area of Market Street. The city 
officials met with representatives 
for the Market Street merchants 
and promised to contact the state 
highway department to try to get 
the street improved 

Mayor Otto Neumann, City At- 
torney Richard Molique and City 
Engineer John Rinehart met with 
the state highway engineers and 
discussed the problems and possible 
solutions. The fact that this street 
was only 66-ft. wide from store 
front to store front didn’t help. The 
other main downtown street, Broad- 
way, is 82%-ft. wide and handles 
three lanes of traffic nicely. Back 
around the canal days and the turn 
of the century when Logansport 
was actually competing with Chi- 
cago for business growth, the area 
on Market Street from 2nd to 3rd 
was laid out as a market place and 
the street is 100 feet wide in this 
area. Motorists entering the inter- 
section at 3rd on Market Street 
from the west, find the street sud- 
denly narrowing in on them. 

Years of discussion with local 
merchants clearly ruled out the 
possibility of eliminating parking on 
either or both sides of the street. 
The merchants had agreed that 
they “would rather have crowded 
narrow sidewalks than wide side- 





walks with no one on them.” The 
following facts were some of the 
reasons for going ahead with the 
project: 1) The majority of the 
basement flooding problems could 
be eliminated by new and adequate 
storm drainage; 2) the street had 
been surfaced over the old street 
car right-of-way resulting in some 
18 in. of crown that could be cor- 
rected with a new street; 3) by 
narrowing the sidewalks, the state 
could get three lanes of traffic 
through the downtown area; and 
4) the undeniable fact that the city 
had to replace the sidewalks and 
repair the underground utilities 
anyway. 

The state sent survey crews and 
drilling equipment to the site in 
early 1960 and began the necessary 
ground work on the project. The 
state highway department was to 
design and construct the new rein- 
forced concrete pavement. The state 
was to advertise for removing and 
replacing the street portion between 
the original curbs, while the city 
was to reconstruct the area from 
the original curb to the building 
front. There were several base- 
ments under the old sidewalk ex- 
tending out to the original curb line 
to be taken care of by the city. 

The city and state advertised and 
received bids for their respective 
portions of the work with the 
promise of co-operation from the 
property owners involved. The 
project was.dropped in 1960 when 
it became apparent that a sufficient 
number of owners were still un- 
decided as to the final result of the 
project. While some of the renters 
who have since moved from the 
area signed for the project, the 
owners’ signatures were required 
on the petition. 

The continued deterioration of 
the sidewalks and the further loss 
of business on the street, coupled 
with the fact that the city and state 
had actually been ready to go 
ahead, were used as effective argu- 
ments to cause still another peti- 
tion to be circulated in early 1961. 
Many had felt that the whole proj- 
ect, up to the actual awarding of 
bids, had been strictly political and 
weren't ready to accept the idea 
that the job could and would be 
completed. 

A concentrated effort from sev- 
eral influential sources produced 
the necessary owners’ signatures on 
the petition that was presented to 
Governor Matthew Welsh by Mayor 
Otto Neumann and City Engineer 
John Rinehart. The Governor 
promised all assistance possible 
from the state highway department, 
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but cautioned that since it was get- 
ting late in the scheduling program 
and since the project had been 
dropped by the city and conse- 
quently by the state in 1960, there 
might be some delay in re-schedul- 
ing the work. 


Project Gets Green Light 


As a result of this meeting with 
Gov. Welsh, local feeling began to 
favor the project and after several 
additional meetings between the 
city, state and property owners, the 
state highway department gave the 
project the green light. The con- 
tractor for the city’s work began 
removing concrete late in June. 
Traffic was permitted to use the 
north side of the street as the con- 
tractor and the electric, gas, sew- 
age, and water utilities began their 
repair and replacement work on 
the south side. As work progressed 
to the north side of the street, traf- 
fic was re-routed around the area. 
Since there are two gas mains and 
two water mains under the street, 
these utilities have done consider- 
able work in the way of preventive 
maintenance at this time. New serv- 
ices have been run into all stores 
and old joints on the mains are be- 
ing clamped to prevent future leaks. 
New street lights have been in- 
stalled with the resulting electrical 
duct work going in under the new 
sidewalks. Traffic control cables 
are underground also. Additional 
storm drains have been installed to 
handle the surface run-off from the 
hill at Seventh Street. Improved 
parking layout provides for easier 
parking parallel to the curb. 

All of this work has been com- 
pleted in eight weeks time by 
simply having the workmen take 
over the street and each depart- 
ment work where and as it could. 
The general contractor removed the 
old concrete and moved on down 
the street until the various utilities 


@ CONSTRUCTION processes brought to light a number of odd things. This shows a 
section of an all-marble sidewalk put down years ago to serve Logansport citizens. 


completed their work before re- 
turning to install the new sidewalks. 

Approximate cost of the project 
was $114 thousand, distributed as 
follows: Sidewalk, curb and gutters 
$21,400; state highway $43,100; elec- 
tric $26,000; water $5,000; sewerage 
$3,500; gas $14,000; and parking 
meter revenue loss $1,100. The city 
agreed to share fifty percent of the 
$14.86 per lineal foot cost of new 
sidewa!k and curbing with the prop- 
erty owners when it became ap- 
parent the project would again fail 
unless this concession were made 
An attempt by the city engineer to 
start a sidewalk improvement fund 
established by taxes was rejected by 
the city council. 

Traffic is moving once again on 
Market Street but it is far from 
being “back to normal.” The old 
sidewalks, narrow street, cramped 
parking, high crown and poor lights 
have given way to a new Market 
Street and the entire community 
takes pride in this latest city im- 
provement. 

The Logansport Area Chamber of 
Commerce sponsored a_ three-day 
program, “Downtown Improvement 
Days—A Salute to Market Street.” 
Approximately one hundred mer- 
chants gave a total of $4,200 in 
prizes that 40,000 people competed 
for as a result of some 200,000 tickets 
given away with any purchase from 
the local stores. The program started 
Thursday, September 21st as the 
State contractor was finishing his 
clean-up and the City was finishing 
the painting of parking areas. The 
program was concluded Saturday, 
September 23rd when the Mayor 
and visiting dignitaries officially 
opened the street to traffic. 

While the merits of the project 
have been and will be argued for 
months to come, most people agree 
that it was a very necessary and 
worthwhile expenditure. ooo 
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From Six Outfalls 


to One 


BRUCE B. WATTS 


Harold Hoskins & Associates, 
Consulting Engineers, 
Lincoln, Nebraska 


ORE than half a century ago 

construction began on the or- 
iginal sewerage system for the city 
of Great Falls. At that time, as was 
true in many other cities, much of 
the system was designed as “com- 
bined sewers,” i.e., sewers that 
would carry both sanitary wastes 
and storm runoff to the Missouri 
River. This system performed its 
dual function for many years with- 
out too many difficulties and with 
only minor alterations to the sys- 
tem. 

As the city expanded and addi- 
tional sewers were required, the 
system was gradually and partially 
separated. Between 1946 and 1949 
storm sewers were constructed 
which took much of the load off the 
combined sewer system. Since 1949 
the growth of Great Falls has been 
quite rapid. 

In 1958 when preliminary work 
was started on a sewage treatment 
plant there were six outfall sewers 
discharging into the river, ranging 
from an 18-in. line carrying a maxi- 
mum of 40 gpm to a 48-in. with a 
maximum of 5.5 mgd. Two of the 
outfalls were located on one side 
of the river and carried 78 percent 
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Treatment Plant 


of the load. Four and one-half miles 
separated the first and last discharge 
into the river with the largest about 
midway. The topography of Great 
Falls is such that the largest outfall 
is upstream from its connected col- 
lector system. The high point about 
two and a half miles downstream 
from this outfall is 90 feet higher. 
The rocky river bank in this area 
discouraged the construction of an 
outfall paralleling the river to locate 
a plant downstream from the city. 
Preliminary surveys resulted in the 
design of an outfall sewer parallel 
to the river but flowing upstream 
all the way to the plant site which 
was located directly across the river 
from the largest outfall. The grav- 
ity line crosses the river suspended 
on a highway bridge. 

A lift station with two Chicago 
2,000-gpm constant speed pumps 
and two 3,000-gpm variable speed 
pumps was constructed at the larg- 
est outfall, pumping across the river 
to the plant through a 24-in. sub- 
merged cast iron force main. The 
variable speed pumps are equipped 
with Electric Machinery magnetic 
drives and the controls are Healy- 
Ruff bubbler tube type. The pump 
sequencing is such that the level in 
the wet well is maintained within 
two feet by operating one of the 
variable speed pumps alone con- 
tinuously or with one or both of 
the constant speed pumps. The flow 


from this lift station is metered 
at the plant site with a Foxboro 
magnetic meter in the line. The mo- 
tor control center was equipped by 
General Electric. 

Since the discharge of this outfall 
was below river water level it was 
necessary to construct a diversion 
box and lift station wet and dry 
pits 12 feet below river water level. 
A 48-in. flap gate in the diversion 
box prevents river flow into the lift 
station and acts as an automatic by- 
pass in the event of lift station fail- 
ure or storm flows above lift sta- 
tion capacity. 


Plant Design 


The plant design was based on an 
estimated 1978 hydraulic loading of 
15.5-mgd maximum hour for a pop- 
ulation equivalent of 92,500. The 
Great Falls sewage is predominant- 
ly a normal domestic type requiring 
no special treatment. The two meth- 
ods of treatment considered were 
(a) lagooning of raw sewage, and 
(b) primary mechanical and chemi- 
cal treatment. Lagooning was aban- 
doned due to surface area require- 
ments and lack of a suitable site 
economically close to the city. The 
only available lagoon site would 
have required a 200-ft. lift with 
excessive raw sewage pumping 
costs. A primary plant comprising 
comminution, grit removal, pri- 
mary sedimentation and chlorination 
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TREATMENT__ 
PLANT SITE 


ams GRAVITY TRUNK SEWERS 
eeeeeeee FORCE MAINS 
O LIFT STATIONS 


@ FLOW DIAGRAM of trunk sewers serving Great Falls, Montana, showing location of lift stations and treatment plant. 


along with two stage sludge diges- 
tion and vacuum sludge dewatering 
was selected. 

Two collector sewers flow by 
gravity from opposite directions to 
the plant site lift station 14 feet 
below river water level. This sta- 
tion with five Chicago constant 
speed pumps, having a combined 
capacity of 5,500 gpm, pump to the 
first plant unit. The raw sewage is 
metered by a Foxboro magnetic 
meter at the wet well. 

The plant lift station and the lift 
station across the river discharge to 
the Chicago Pump 36-in. Barminu- 
tor and thence to the Aer-Degritter. 
Two air lifts elevate the grit from 
the hopper bottoms to a Link-Belt 
grit washer. The grit washer and 
air compressor are located in an 
adjoining building. Grit from the 
grit washer is deposited in metal 
cans that can be picked up with an 
electric hoist and loaded on trucks 
without manual handling. 

The effluent from the grit removal 
unit is divided and flows to two 
100-foot diameter circular clarifiers 
with Eimco-Process collectors. From 
the primaries the flow is to a junc- 
tion manhole where chlorine is 
added. The last step before being 
discharged to the river is the chlo- 
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rine contact basin consisting of a 
60-foot diameter circular tank. The 
influent is near the bottom of the 
outer wall and is deflected by a 
baffle to create a circular flow in 
the tank. The effluent is over a cen- 
tral circular weir which has a di- 
ameter of six feet. 

The chlorine building contains a 
chlorinator room, a tank room and 
an outside loading and storage dock. 
The chlorinator room contains a 
Wallace and Tiernan Series A-711 
chlorinator with a capacity of 2,000 
lbs. per day. The W & T Series 
A-475 evaporator ahead of the 
chlorinator has a capacity of 8,000 
Ibs. per 24 hours. Chlorine control 
is from a Foxboro Dynalog Sum- 
mator which totalizes the combined 
raw sewage flow through two Fox- 
boro magnetic flowmeters. An in- 
dicating, totalizing recorder located 
in the control room receives its sig- 
nal from the chlorinator. There is 
also a remote manual dosage con- 
troller located in the control build- 
ing. An electric hoist unloads ton 
chlorine cylinders from trucks and 
conveys them to the outside dock, 
inside storage or two 4,000 Ib. ca- 
pacity Fairbanks, Morse dial scales. 

Sludge from the two primaries 
may be drawn either manually or 


by time clocks, through DeZurik 
motor operated plug valves into a 
sludge manhole located between 
the two primaries. Flow is then by 
gravity to a sludge well located in 
the lower level of the control build- 
ing. Sludge pumps operated by 
Healy-Ruff bubbler tube controls 
transfer sludge from the _ well 
through the heater to the primary 
digester. 

The main plant structure consists 
of two 70-foot digesters on either 
side of a masonry building con- 
taining an office and control room, 
laboratory, wash room, sludge heat- 
ing equipment room, sludge dewa- 
tering equipment room, chemical 
storage room and garage, all on 
ground level. One floor down a sludge 
transfer pump and building heating 
equipment are located and two 
floors down is the raw sewage lift 
station and raw sludge well and 
pumps. 

Two-stage digestion is used with 
an Eimco-Process fixed cover on 
the primary and a Pacific Flush 
Tank floating cover on the sec- 
ondary. A_ 1,250,000-Btu-per-hour 
P.F.T. gas fired heater is used to 
heat recirculated sludge. Gas col- 
lection is from both the primary 
and secondary digesters’ using 
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P.F.T. safety equipment. Three 
Eimco-Process mechanical mixers 
have been installed in the primary 
digester. In addition to gravity flow 
from primary to secondary a Kom- 
line-Sanderson variable speed 
sludge pump is piped to transfer 
sludge to and from either digester 
and to the sludge dewatering equip- 
ment. Generated gas is used to op- 
erate the sludge heater and for 
building heat; the surplus is burned. 
Gas is metered by Roots-Conners- 
ville meters as it is generated and 
wasted. 

A Komline-Sanderson Coilfilter is 
piped to dewater either raw or di- 
gested sludge but will normally be 


al 


@ GRAVITY sewer, an 18-inch cast 


line, is carried across the Missouri 


used only for digested sludge. A 
conveyor belt provides truck load- 
ing of dewatered sludge inside the 
building. Provision is also made to 
load liquid digested sludge in tank 
trucks. 

In February 300,000 gallons of 
water was placed in the primary 
digester and the heater started. 
Eleven days later, the digester tem- 
perature had increased from 33° to 
90° F. Two days later the addition 
of raw sludge was started, in grad- 
ually increasing loads. Daily checks 
on pH, volatile acids and on the 
control of raw sludge added, re- 
sulted in the digester’s producing 
gas 30 days after starting. The di- 


iron 
River 


suspended from a highway bridge. A second 
trunk sewer river crossing is made through 
a 24-inch submerged cast iron force main. 
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gester then received the total sludge 
load. Sewage flow at this time 
varies from a minimum hour at the 
rate of 0.9 mgd to a maximum of 
7.2 mgd. Plant operation is on two 
8-hour shifts. During the remain- 
ing 8 hours sludge draw-off is by 
time clock operation. 

The construction cost exclusive of 
engineering, legal, etc. amounted 
to $1,546,433 divided as follows: 
Plant $845,958, lift stations, $128,241 
and collector system $572,234. 

The operation of the plant is un- 
der the direction of the City Water 
Department with Lowell E. Fisher, 
Superintendent, and LeRoy V. 
Lucker, Chemist. OOo 





@ TWO new collector sewers flow in 
opposite directions to the treatment 
plant and discharge to the plant site 
lift station where these five constant 
speed Chicago Pump units are located. 


@ ATRACTIVE lift station houses 
two constant speed and two variable 
speed pumps. Discharge is to the 24- 
in. submerged force main to the plant. 
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FLOODING 
REDUCED by 


Lowering a Dam 


ALFRED R. PAGAN 


Hydraulic Engineer, 
Bergen County, 
Hackensack, New Jersey 


N THE FALL of 1960 bids were 
| called for on the following items: 
Channel excavation, 300 cu. yds.; re- 
inforced Class B .concrete channel, 
75 cu. yds.; creosoted timber struc- 
tures, 8000 board measure; concrete 
bag slope, 250 cu. yds.; borrow ex- 
cavation, 500 cu. yds.; timber foot 
bridge, lump sum; 6-ft. chain link 
fence, 250 lin. ft.; sub-base stone 
1% or 2%-in., 80 cu. yds.; and re- 
moval of existing structures, lump 
sum. The total low bid: $37,000. 


Such a job hardly sounds like the 
kind of project which would cause 
headaches to the owner, contractor 
or engineer. The work is similar to 
many of the projects which are the 
soul and substance of engineering 
performed by municipal and con- 
sulting engineers throughout the 
country. This one happens to be the 
lowering of an existing structure 
and the subsequent improvement of 
the downstream channel. It could 
have been the construction of a 
sanitary sewer line, or a new road, 
or an outdoor ice skating rink, or a 
foot bridge across a small stream. 

Unique and different projects are 
carried to successful completion 
every day by the combined efforts 
of public bodies, private contractors 
and the coordinator and liason be- 
tween the two is the engineer. The 
problems: encountered may appear 
to be simple, at least at first glance. 
In this case nothing more was neces- 
sary than the removal of the top 
4.32 ft. of the dam, but even a 
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straight-forward problem may need 
a great amount of study and hard 
work before it can reach a success- 
ful solution. 

The Borough of Ridgefield in 
Bergen County, N.J. (population 
11,000) was plagued for many years 
by serious flooding along Wolf 
Creek. The stream is the largest 
flowing through the municipaiity, 
draining an area of about two square 
mi'es. In addition to Ridgefield it 
serves as an outlet for waters from 
the neighboring towns of Palisades 
Park, Fort Lee, Cliffside Park and 
Fairview. The channel falls from an 
elevation of 58 ft. above mean sea 
level at the Palisades Park bound- 
ary (finding its source in Fort Lee 
at an elevation of more than 300 ft.) 
to tidewater below Bellman Bleach- 
ery dam. Of this distance of some 
7700 ft., the lower 1800 ft. functions 
as a mutual boundary for Ridgefield 
and Fairview and it is along this 
line that some of the most serious 
flooding occurs. The channel varies 
in profile from precipitous to flat 
but the reach which concerns us 
has a very gentle slope, averaging 
less than 0.1 percent. Naturally 
enough, any damming of the flow 
created a backwater curve affecting 
flood stages for a considerable dis- 
tance upstream. 

The Bellman Bleachery dam con- 
stituted such a barrier. Its spillway 
elevation was 11.82 ft. above mean 
sea level and observations (the pond 
not being gaged) had indicated that 
the pond or reservoir just upstream 
had reached a maximum elevation 
of 14+ ft. during flood. It was nor- 
mally kept drained, low flow pass- 
ing through two openings at the bot- 
tom of the dam, respectively 16 and 
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20 inches in diameter. The reservoir 
had little storage volume and would 
fi.l up quickly as the capacity of 
the two orifices was exceeded. Most 
of the flood flow would then pass 
over the spillway of the dam. This 
resulted in the observed maximum 
elevation of 14 ft. 

The subsequent high stages be- 
came so serious that the State of 
New Jersey Division of Water Pol- 
icy and Supply (part of the De- 
partment of Conservation and Eco- 
nomic Development) was asked to 
study the problem. The Commission 
is authorized to conduct investiga- 
tions into the water resources of the 
state and to complete comprehen- 
sive studies for specified uses and 
purposes, one of which is the pre- 
vention of floods. Robert E. Cy- 
phers, Jr. of the Division subse- 
quently authored a study entitled 
“Wolf Creek Flood Control, borougn 
of Ridgefield, Bergen County, New 
Jersey.” Among its conclusions was 
a strong recommendation that the 
Bellman Bleachery dam be lowered. 

The Borough of Ridgefield re- 
solved to push the project to com- 
pletion. Unfortunately, the structure 
is privately owned and, further, its 
south abutment rests on the neigh- 
boring municipality of Fairview. 
Protracted negotiations were carried 
on which lasted a number of years 
and involved officials of both mu- 
nicipalities, the owners of the dam, 
owners abutting the outlet and state 
and county officials. All interested 
parties understandably wanted to be 
certain that the work would not 
alleviate damage in one location 
only to create or increase it in an- 
other. An agreement was finally 
reached and the Borough of Ridge- 
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field authorized McClave and Mc- 
Clave, civil and consulting engi- 
neers of Cliffside Park, N. J., to pre- 
pare plans and specifications. 


Hydrologic Studies 


However, before this was done a 
study was made of hydrologic and 
hydraulic conditions to determine 
the optimum spillway elevation for 
maximum economic flood protection. 
The recommendations of this supple- 
mentary study, carried out by Mc- 
Clave and McClave, called for a 
lowering to 7.50 ft. above mean sea 
level and the improvement of the 
downstream reach through channel 
stabilization. The channel improve- 
ment was necessary in order to pro- 
tect private property from increased 
flood flows which would be a conse- 
quence of reduced storage volume 
available above the dam. In the 
main it consisted of concrete bag 
lining on the south side of the chan- 
nel. Some vertical creosoted timber 
sheeting was placed where an exist- 
ing building needed protection from 
flood flows. 

In the overall design it was felt 
that some degree of abnormally high 
tide should be selected for the pur- 
pose of designing the channel below 
the dam. A study of records dating 
back more than 30 years showed 
that no tide had reached 7 ft. above 
mean sea level during that period. 
However, several peak elevations 
(generally associated with hurricane 
winds) had reached 6.50 ft. with the 
extreme recorded stage being 6.90 
ft. A combination of the 15-year de- 
sign storm and a downstream eleva- 
tion of 6.50 ft. resulted in a back- 
water curve (for the section of 


@ BEFORE improvement: This photograph shows the condition 
of the stream channel before improvement. It was virtually 
certain that any out-of-bank stages would result in flooding. 
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channel involved) which did not rise 
above 7 ft. at the dam. Accordingly, 
a design elevation of 8 ft. on the 
south side of the channel was se- 
lected. This provided more than one 
foot of freeboard at all points along 
the improvement. The bank on the 
north side was also built up with 
earth to 8 ft. 

It is anticipated that the pond ele- 
vation will not exceed 10.5 ft. with 
the completion of the improvement. 
This is a resulting lowering of the 
surface profile of fully 3.5 ft. at and 
just upstream of the dam. The low- 
ering will be felt in diminishing de- 
gree all the way to a point 2800 ft. 
upstream where a change in grade 
results in the occurrence of a small 
hydraulic jump. 


@ OVERFLOW during minor flood on Rte. 1 
are at left. Most serious flooding occurs upstream, at right, mostly due to backwaters. 


An interesting sidelight to the 
overall project is the fact that bids 
on two alternate methods of chan- 
nel improvement were taken. Alter- 
nate A called for the channel im- 
provement to consist, in largest part, 
of Class B concrete bag slope. A 
minor part of the work (8MBM) 
was to consist of creosoted timber 
sheeting. 

Alternate B involved improving 
the south bank of the channel with 
creosoted timber sheeting only. In 
each case, this portion of the work 
constituted well over half the total 
cost. The average of the three bids 
received for the concrete bag and 
timber sheeting was $40,752 and 
$45,630 for timber sheeting only. 

Since the two types of construc- 


bridge over Wolf Creek; pond and dam 


@ LOOKING downstream along improved section of channel. 
Widening of the channel and improvement in ability to carry 
storm flows plus protection against erosion were necessary. 
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@ FORMWORK construction for rebuilding spillway to final ele- 
vation of 7.50. A foot of new concrete was added, with reinforcing. 


tion were to be used for an equal 
length of reach, it is apparent that 
for this particular job concrete bag 
lining was better suited. So far it 
has held up very well structurally 
(as has the one hundred feet of tim- 
ber) and is considered to be a suc- 
cessful installation. 

From a hydraulic viewpoint, the 
smoother sheeting would be better 
for the purpose of passing maximum 
flows. It was used along that portion 
of the channel which was slightly 
constricted by an existing building. 
Here its somewhat higher cost was 
unimportant because a vertical face 
was necessary. 

The reinforced concrete walls 
placed just downstream of the dam 
will serve the following purposes: 1) 
Absorb and dissipate the energy of 
the waterfall over the spillway; 2) 
direct the flow axially into the regu- 
lar channel, important since the 
stream makes a change in alignment 
of approximately 20° just below the 
dam; and 3) create a satisfactory 
transition to the correct downstream 
channel width. 

The channel lining was necessary 
for a variety of reasons. The prop- 
erty owner on the south side, in 
Fairview, owns the dam and was 
reluctant to allow it to be modified 
without provision for adequate pro- 
tection from erosion. Further, since 
this stage of the improvement is 
only the first step toward the crea- 
tion of adequate channel capacities 
all along Wolf Creek, it was neces- 
sary to widen the channel to carry 
the ultimate design flow (15-year 
return period). Upstream capacities 
are far below the design flow at the 
present time but as the proposed 
improvements are completed the 
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full design width and depth will be 
fully utilized. 

The work was started by the 
prime contractor (George Brewster 
& Sons of Bogota, New Jersey) in 
the late fall of 1960. The severe win- 
ter of 1960-61 which brought with 
it three snowstorms of blizzard pro- 
portions disrupted a tight time 
schedule and slowed the project. 

Most of the work on the concrete 
bag wall and timber sheeting was 
finished in the fall of 1960. Both 
types of construction withstood the 
severe winter very well. The largest 
part of the job had to be closed 
down for the winter—the construc- 
tion of the reinforced concrete pad 
and retaining walls, * d below 
the dam. Accordir . contrac- 
tor, he had planned to pour the con- 


@ COMPLETED job showing the new dam with low flow 
opening at bottom left and the improved channel at rear. 


crete pad (which was also, in effect, 
a spread footing for the walls) just 
before bad weather set in. Unfor- 
tunately the first blizzard of the 
season struck just a few days be- 
fore his scheduled pour. If the pad 
had been completed it would have 
been possible to continue work 
through the winter. A completion 
date fully three or four months 
earlier might have resulted. 

The last of the work was com- 
pleted in June of 1961. Since then 
no major flood has come rampaging 
down the creek to test the design 
and workmanship. Still, if long and 
tedious hours of study and close 
supervision coupled with responsi- 
ble contracting are any criteria, the 
money spent will have proven to be 


worthwhile. oo0 





Packaged Water Plant 
Supplies Naval Depot 


The first Rotoflow Water Purifi- 
cation Plant assembled by North- 
west Filter Co., Seattle, Wash., was 
recently delivered to the Bangor, 
Washington, Naval Ammunition 
Depot. 

Navy personnel at the Bangor 
Depot have been drawing water 
from a stream on the base for do- 
mestic use. Although a sand filter 
removed foreign matter, the stream 
water was still brown in color and 
tasted strongly of iron. The new 
package plant will produce clear 
water for drinking and the iron will 
be eliminated to improve greatly 
the taste. Pure water processed 
through the Rotoflow Plant is ex- 
pected to cost less than the present, 
sand-filtered water. 


Chemicals are drawn into the 
Rotoflow in precise measure, based 
on analysis of the water before in- 
stallation. Once processed, positive 
filtering action removes all chemical 
taste. The unique design of the sand 
filter forces an automatic cleansing 
of the filter at the time it is re- 
quired. After approximately seven 
hours of uninterrupted processing, a 
backwash cleans the filter within 
three minutes. The unit then auto- 
matically reverts to processing. 

The smallest Rotoflow unit can 
pump 300 gallons of water per hour, 
enough for domestic purposes for 
from 30 to 40 persons. During a 
short emergency, twice the normal 
capacities can be produced by hand 
operation. Units are completely self- 
contained. Installation requires only 
a firm, level area, water connections 
and electrical power. 
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ROBIN E. MIDDLEMAS 
Supervisor, 
Water Meters and Services, 
Milwaukee Water Works 


EMAND rates are assessments 
for water use in addition to the 
commodity charge. These rates take 
into consideration the customer’s 
demand for water as well as the 
quantity used. The demand charge, 
established by the State of Wiscon- 
sin Public Service Commission for 
the Milwaukee Water Works in 
1957, provides that a customer billed 
on the demand rate basis will be 
assessed the standard commodity 
charge plus an additional charge 
based on the largest single hour’s 
use in excess of that for the annual 
average hour. A customer whose 
water requirements are large and 
vary considerably creates a bur- 
den on the plant facilities of the 
utility. This is especially so if the 
customer’s demands parallel those 
of other large users. Considerable 
extra capacity must be built into 
a plant to accommodate these large 
users. The demand rate is designed 
to assess these customers that 
portion of the cost required to de- 
velop and maintain the extra capa- 
city plant facilities needed for them. 
With the inception of the extra 
capacity charge or demand rate 
into the Milwaukee Water Works’ 
rate schedule, the problem of ac- 
curate and continuous recording of 
a customer’s rate of flow arose. In- 
itially, portable recording pitomet- 
ers were used to determine the rate 
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Water Demand 
Meters 
Show Results 


of flow. Various difficulties were 
experienced with their use which 
contributed to the possibility of in- 
accuracy in determining results, and 
a delay in receipt of demand data. 
The pitometer charts were the cir- 
cular type graduated into 15-min- 
ute intervals for a 24-hour period; 
flow data were transcribed with an 
ink-fed stylus; calibration of the 
instrument was necessary period- 
ically. The instruments also re- 
quired daily chart changes. Since 
the interpretation of charted data 
and mathematical coefficients are 
necessary to calculate rate of flow 
data from pitometer recordings, 
correctness of these data relies 
largely upon the skills of the indi- 
vidual interpreter. Accumulating 
several rates of flow from various 
sources of supply to one customer 
onto a single chart was impossible 
with the pitometer recorder. Cus- 
tomer acceptance of the demand 
data had to be considered. To main- 
tain goodwill, the utility used con- 
servative interpretations for peak 
hour determinations. 

The necessity for new demand 
metering equipment was evident. 
Impetus was added by rising wat- 
er rates; an increase of 26 percent 
has been experienced since the ex- 
tra capacity charge started in 1957. 
Currently, the Milwaukee charge is 
established at $5.70 for each 100 
cubic feet of extra capacity re- 
quired. New equipment must be 
efficient, accurate, and compatible 
for the customer. It must provide 
easily interpreted data, operate un- 


attended, and have all-weather op- 
erating capabilities. Also, it should 
be able to accumulate and record 
the summation of rates of flow 
measured in various services sup- 
plying one customer. The Badger 
Meter Manufacturing Company 
contracted to design and build a 
demand recording meter to meet 
these specifications. 


Installations 


The new equipment met the spec- 
ifications set forth by the Milwau- 
kee Water Works. Flow data from 
separated services were telemetered 
to the demand meter and summa- 
tion of the individual rates of flow 
was accomplished to provide a to- 
tal rate of flow recording on one 
punched tape. The equipment was 
calibrated to provide for a record- 
ing punch-out every 15 minutes. 
Basic components of the demand 
meters consist of an impulse gen- 
erator attached to the recording 
head of a regular water meter, a 
series of electrical telephone-type 
relays to receive, hold and transmit 
the pulse signal to the recorder 
and a digital demand recorder made 
by Fischer and Porter Co. The 
transmitting end of the demand 
meter; and the relay mechanisms 
and digital demand recorder are il- 
lustrated below. An article, “De- 
mand Rates and Metering Equip- 
ment at Milwaukee,” Journal, 
AWWA, October 1960, by Arthur 
Rynders, Superintendent, Milwaukee 
Water Works, contains additional 
information concerning the demand 
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meters and their installations. At 
present they are installed only in 
lines serving the suburban whole- 
sale customers. These are the Vil- 
lages of Shorewood, Whitefish Bay, 
and Fox Point, and the Cities of 
West Allis and Wauwatosa. The 
equipment was installed in weather- 
proof welded steel housings erected 
at a site most convenient to the 
customer’s point of supply. 
Timing sequence of the compo- 
nent parts was the most important 
factor determining reliability of the 
recorded information. The punch- 
out tape is limited to the number of 
digits available for recording; the 
tapes used have a maximum count 
of 500 units. The frequency of 
pulses for any 15-minute punch- 
out period must be kept below 500. 
This is accomplished by calibrat- 
ing the pulse generator relative 
to the maximum capacity of its 
companion water meter and the 
number of meters connected to the 
demand meter system. Each pulse 





as 


generated is transferred to a mem- 
ory or lock-up type relay where it 
is stored. A scanning mechanism, 
which is similar in operation to an 
automobile distributor, signals the 
memory relay to release its stored 
pulse into the digital demand re- 
corder circuit where it is counted. 
The scanning device and memory 
relay circuits discipline the demand 
recording system whereby “out-of- 
phase” pulses from various meters 
are controlled and channelled in a 
consecutive order to the recorder 
for counting and _ totalization. 
Demand data are recorded by 
punch marks on a continuous tape. 
Instantaneous demand data is avail- 
able to an operator through obser- 
vation of the tape while it is in the 
meter. It is possible to telemeter 
the punched-out data from the de- 
mand meter to any other or any 
series of digital demand recorders 
located at control points in a sys- 
tem. One suburban consumer has 
provided additional storage facili- 


@ MAXIMUM demand digital recorder system will handle up to six meters feeding 
data into one chart recorder. Any or all of these can be telemetered over leased lines. 
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ties; and, with the instantaneous 
demand data available, has been 
able to control demand during high 
consumption periods, lower its peak 
hour demand, increase its average 
hour consumption and consequently 
reduce its extra capacity charges. 
During the peak day of the 1961 
summer season for the Milwaukee 
area, every suburban consumer es- 
tablished a new peak hour except 
the aforementioned customer. The 
savings gained by that customer 
will amount to about $1100 per 
month. 

The demand curves which follow 
represent pumpage of the Milwau- 
kee Water Works for August 22, 
1961, and consumption of two sub- 
urban communities for the same 
date. Community “A” represents a 
population of 68,157 having indus- 
trial, commercial and residential ac- 
counts; while Community “B” rep- 
resents a population of 15,990 hav- 
ing generally commercial and resi- 
dential accounts. Community “A” 
utilizes storage facilities whereas 
Community “B” does not. The ra- 
tios of peak hour demand to aver- 
age annual hour consumption for 
Communities “A” and “B” are 2:1 
and 4:1 respectively. Storage facili- 
ties obviously assist in reduction of 
a consumer’s demands. Community 
“A” effected the reduction of peak 
hour demand as previously men- 
tioned. 


Maintenance 

The demand meters were in- 
stalled in the spring of 1960. Func- 
tionally the equipment performed 
as it was designed. However, there 
were operating difficulties such as 
usually attend new mechanisms, 
mainly adjustments and minor cor- 
rections. Mechanically, trouble was 
experienced with the change gears 
and upper drive spindles of the 
water meters. Tolerance and fit of 
parts in the transmission assembly 
housing the meter register and im- 
pulse generator were too snug and 
required more drive torque than the 
change gears and spindles could 
sustain. The fault was easily cor- 
rected by increasing clearances 
where necessary. Electrically, trou- 
ble localized itself in the adjust- 
ment of the relays to maintain 
proper cycling. The relays are a 
multiple contact type, and since the 
demand-pulse transmission to the 
recorder is a sequential operation, it 
is imperative that each relay con- 
tact be closed in phase with its cir- 
cuit to maintain the electrical con- 
tinuity required. These adjust- 
ments were made in the field with- 
out difficulty by visual observation 


PUBLIC WORKS for December, 1961 





@ DEMAND meter showing transmit- 
ting end which is a gear box housing 
meter register and impulse generator. 


of the relay operation and subse- 
quent manual adjustment. 
Maintenance patterns have begun 
to evolve after two years of opera- 
tion with the demand meters. Op- 
erational problems to date have 
been wear in the change gears of 
the water meters and contact erosion 
in the relays. The maintenance re- 
quired is a procedure of parts ex- 
change. The change gears should 
be changed on an annual basis. This 
can be done without extra effort by 
the utility since the suburban meters 
have always been scheduled for an 
annual test and maintenance pro- 
gram. The change gear wear is at- 
tributed to the increased drive 
torque developed from driving both 
an impulse generator and meter 
register through a transmission as- 
sembly. The gear wear is not gross, 
but rather than chance an incon- 
venient failure, a programmed pre- 
ventive maintenance annual gear 
change appears more practical and 
inexpensive. In the relays, contact 
erosion causes malfunction. Correc- 
tion was made by readjustment of 
the relay contact settings. Experi- 
ence indicated the relays would op- 
erate reliably for about three to six 
months after an adjustment. Read- 
justment became more of a nuisance 
than a problem. In view of this, a 
complete change of relays from 
the standard duty contact type to 
the heavy duty contact type was 
made during June, 1961. To date, 
after initial adjustment, the new 
relays have been faultless. These 
are capable of a mechanical life of 
100,000,000 cycles, or equivalent to 
about ten years of demand meter 
life. This ten-year life is specula- 
tive; however, long trouble-free 
service should result with a mini- 
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mum of tune-up maintenance ad- 
justment necessary only on an an- 
nual basis. 
Air Conditioning 
Demand Control 

Control of water demand through 
assessment of non-conserved water 
consuming air conditioning equip- 
ment connected to the Milwaukee 
Water Works system was also ini- 
tiated in 1960. The assessment was 
established at $10 per ton for each 
ton of non-conserved air condition- 
ing in excess of three tons, for each 
water service account. Installations 
made before February 17, 1958, 
were exempt from the assessment 
for ten years from that date. Ac- 
counts to be assessed were deter- 
mined by a field investigation pro- 
gram. The work of inspection and 
registration was done pursuant to 
instructions set forth in the State of 
Wisconsin Public Service Commis- 
sion Order 2-U-4641. 

Results of the inspections for in- 
stallation made before Feb. 17, 1958, 
showed 267 conserved units with a 
total tonnage of 10,917.5; and 3,859 
non-conserved units with a tonnage 
of 34,159.06. The 4,126 installations 
had a tonnage of 45,076.56. Installa- 
tions made after Feb. 17, 1958, 
totalled 156 conserved units, with a 
tonnage of 4,287.36—a total of 1,154 
units with a tonnage of 8,518.16. 
The water cooled air conditioning 
tonnage installed in the system 
amounts to 53,594.72 tons in 5,280 
units. 

Non-conserved water-cooled air- 
conditioning installations aggregat- 
ing three-tons or less are exempt 
from assessment of the air-condi- 
tioning demand charge. Registration 
data of units three tons or less are 
as follows: Before Feb. 17, 1958, 
1,402 units with a tonnage of 
3,562.67; and after Feb. 17, 1958, 623 
units with a total of 1,242.66 tons. 

Water -cooled air - conditioning 
used for product control is exempt 
from demand charges. Installations 
in this category are as follows: In- 
stalled before Feb. 17, 1958, con- 
served 21 units, 385.5 tons: non- 
conserved 152 units, 1,891.25 tons; 
after Feb. 17, 1958, non-conserved. 
43 units, 282.5 tons. 

A group of miscellaneous water- 
cooled air cooling units were in- 
spected. These were primarily of the 
radiator-fan type unit, all made 
prior to February 17, 1958. An 
equivalent air-conditioning ton- 
nage factor has not been determined 
for any of the units so registered. 
There are 217 of these miscellane- 
ous water-cooled radiator-type in- 
stallations. 


Registrations and inspection of 
air-conditioning equipment installed 
during 1961 showed 150 units. Cate- 
gorized by size, tabulation of these 
installations are as follows: Non- 
conserved—3 tons or less, 36 units, 
94.5 tons; 3 to 7% tons, 60 units, 
372.5 tons; 7% to 15 tons, 8 units, 
100 tons; 15 tons and over 6 units, 
182.5 tons. Conserved—40_ units, 
2,150 tons. 

Three large office and commercial 
buildings in the downtown area 
converted their air-conditioning 
equipment from city water to river 
water cooling. There were 29 units 
so converted, with a tonnage of 324. 

The conserved air-conditioning 
equipment installed during 1961 
averages about 54 tons per unit, 
while the non-conserved equip- 
ment averages about 6.5 tons per 
unit. The averages for tonnage per 
unit of conserved and non-con- 
served installations between Feb- 
ruary 17, 1958, and January 1, 1961, 
are 27 tons and 4.3 tons respectively. 
Also, the number of installations 
from 1958 to 1961 averaged about 
385 per year compared to the 150 
units installed in 1961. Totalization 
of other than water-cooled air-con- 
ditioning equipment installations 
was not of material interest. How- 
ever, the marked drop in annual 
installations during 1961 indicate 
considerable air-cooled equipment 
is being installed in lieu of water- 
cooled equipment. This is corrobo- 
rated by the field inspectors, who 
indicate they have observed more 
air-cooled equipment being in- 
stalled. 

Conservation of water-cooled air- 
conditioning equipment to exempt 
an installation from the $10 per ton 
assessment becomes an economic 
factor for the water customer. Ini- 
tial cost of conservation equipment 
and subsequent maintenance ex- 
pense must be weighed against the 
anticipated savings gained by con- 
servation. In the case of units less 
than 15 tons, the equipment depre- 
ciation and maintenance expense of 
water conserving equipment ex- 
ceeds the assessment expense. Only 
large systems provide economy 
through conservation. Indications to 
date tend to show that the water- 
cooled air-conditioning tonnage as- 
sessment helps curtail promiscuous 
use of water for human comfort pur- 
poses. 

Demand Control with 
Sprinkling Regulations 

Unlimited lawn sprinkling by all 
water customers will present a 
heavy demand for any utility. Prin- 
cipally, the residential consumer is 


83 





196! PUM PAGE 


11,834,000 GPH 





+—t 





| 
~AEA ANNUAL LHR 322, 4 GPH 














| 
| 


Etababatat 

fH PS 1961 PEAK PUMPAGE} 

|} 889250 GPH- i tJ 
l | 


| T 
; 
| 


T 


+ 














l | 








FLOW RATE- 1000 GALLONS PER HOUR 























; 








Ht 


on 
1:2 


yGPH 


iz 


| ESTABLISHED 1961 PEAK PUMPAGE | 
| T 32, 375 -" Tt t 
} + 


+ 




















1500 FH 12 
7 


1 
° 
3 
= 


1300 =n eee | rt 


1000 K+ 1 


TIME - HOURS 


@ DEMAND curves for a typical summer day show the Milwaukee water works pumpage compared to two suburban consumers. 


responsible for the sprinkling de- 
mand. Milwaukee is essentially a 
city of homes as opposed to apart- 
ment and commercial dwelling es- 
tablishments. As such, the utility 
pumpage is about equally divided 
between residential and industrial- 
commercial consumers. Special as- 
sessments and/or metering for 
lawn sprinkling or other domestic 
irrigation purposes would be im- 
practical. This demand is seasonal 
and in general is considered a nor- 
mal water use. Regular water rates 
are established on this premise and 
additional assessment would un- 
doubtedly result in ill-will on the 
part of the consumer. 

Sprinkling demand must be recog- 
nized by both consumer and pro- 
ducer. Providing for unlimited 
sprinkling activity produces an ar- 
gument of plant cost versus water 
rates. Some mediatory regulation 
is necessary to provide control and 
prevent a runaway demand condi- 
tion. This has been established in 
Milwaukee by the local governing 
body establishing an ordinance 
which regulates sprinkling to alter- 
nate days for each side of the street. 
Sprinkling is allowed for the street 
side where house numbers coincide 
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with the numerical order, odd or 
even, of the calendar. Customers 
are thereby treated fairly and the 
utility achieves a demand control. 


Peak Demands 


The highest demand day in 1961 
for Milwaukee occurred on June 
29th. The temperature rose on this 
date to 93 degrees for the third 
consecutive day. Pumpage totalled 
an all time high of 263.8 million 
gallons. Interestingly, an almost 
duplicate hot weather condition de- 
veloped during the first week of 
September when a series of above 
90-degree days ended on Friday, 
September 8th. The high pumpage 
day for this period was Friday, 
with a total of 215.24 million gallons. 
One marked difference in consump- 
tive use between June 29th and Sep- 
tember 8th was sprinkling activity. 
Being the end of a summer season 
the growing period for grass and 
plants is over and property owner 
enthusiasm for lawn and garden 
care has waned. 

Demand control assists the utility 
in providing good service to all cus- 
tomers. Any system regardless of 
size has a physical limit beyond 
which it cannot function. Stresses 


must be kept within this limit to 
prevent failure. In the case of the 
water utility its source of supply, 
productive capacity and distribution 
ability determine the capacity lim- 
it. Aside from source, the utility in- 
vests in plant costs for production 
and distribution. Commodity rates 
are determined from these plant 
costs. Each customer is expected 
to pay for his share of the plant 
required to supply him. Certain cus- 
tomers need large plant facilities 
to meet their specific demands. The 
cost of this extra plant capacity is 
most fairly received from a demand 
charge. The demand charge exacts a 
penalty on the customer for excess 
usage. Also, through conservation 
methods the customer can effect 
savings for himself. The demand 
meters in Milwaukee provide con- 
tinuous visual recording of a cus- 
tomer’s demand, eliminating guess 
work operations in control of this 
demand. Water-cooled air-condi- 
tioning, with the assessment, be- 
comes an expensive luxury for the 
consumer unless conserved. With 
minor sprinkling controls the Mil- 
waukee Water Works and the cus- 
tomer share in the effort of pro- 
viding water for everyone. 000 
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Report on 
Experience with 


MEDIAN BARRIERS 


@ TWO TYPES of median barriers were tried out on California Freeways. This shows 
a chain link fence or “cable” barrier installed on the Nimitz Freeway near Oakland. 
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G. M. WEBB 


Traffic Engineer, 
and 


W. E. SCHAEFER 


Assistant Traffic Engineer, 
California Division of Highways 


WO TYPES of median barriers 

were developed and tested in the 
summer of 1959 for use on California 
freeways. These were the cable- 
chain-link fence barrier, hereafter 
referred to as “cable,” and the dou- 
ble-blocked-out metal beam barrier, 
hereafter referred to as “beam.” 

In order to compare the perform- 
ance of the two barrier types, early 
construction contracts were split, 
with some of each type in each con- 
tract. One test section was on the 
Santa Ana Freeway in Los Angeles 
where 3.17 miles of cable barrier 
were erected end-to-end with 2.57 
miles of beam barrier, and the other 
test section was on the Nimitz Free- 
way in Oakland where 3.87 miles of 
cable barrier were erected end-to- 
end with 2.87 miles of beam barrier. 
Before-and-after accident records 
on these test sections have been 
examined and the results of the 
study are given in this report. 

Head-on accidents were virtually 
eliminated by the barriers. On the 
Santa Ana and Nimitz test sections, 
there were 49 cross-median acci- 
dents in the “before” period, includ- 
ing 8 fatal accidents, and there were 
two cross-median accidents in the 
“after” period, one of which was 
fatal. Total accidents and injury- 
accidents increased in the locations 
where barriers were installed. There 
were only 8 fatal accidents, how- 
ever, in the “after” period as com- 
pared to 12 in the “before” period. 

The freeway test sections with the 
cable barrier experienced a smaller 
increase in the over-all accident 
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rate than did those with the beam 
barrier. There was no proof that the 
accidents involving the cable bar- 
rier were less severe. However, the 
findings of the impact tests indicated 
that in high-speed collisions the 
cable barrier would result in much 
less severe injury to vehicle occu- 
pants and it is believed that in the 
long run the accidents involving the 
cable barrier would be less severe. 

A sports car has gone through the 
cable barrier and two vehicles have 
gone over it. It is expected that the 
current series of crash tests will 
solve the problem of vehicles going 
over this barrier. 

The maintenance cost of the cable 
barrier is considerably higher than 
that of the beam barrier, while first 
cost of the beam barrier is much 
greater than the cable barrier. It 
would require some 19% years to 
equal the difference in construction 
costs without considering the 60 
percent of the barrier damage costs 
which are recovered, and nearly 50 
years when recovered damages are 
accounted for. 

More accidents involve the cable 
barrier. The proportion of single- 
vehicle accidents is much higher 
with the cable barrier than with the 
beam barrier. There is no indication 
that drivers are more reluctant to 
swerve into the beam barrier, but 
there are indications that there may 
be more “hit-and-drive-away” ac- 
cidents involving the cable. 

There was little difference in the 
barrier accident rate between the 
sections with 12 and 22 foot me- 
dians, and the maintenance cost per 
mile was essentially the same. There 
was no evidence to indicate that the 
deflection of the cables would be a 


86 


3 
Botte .* t 
i p 


@ USE OF median barriers results in overall increase in accidents, except on heavy traffic roads, but reduces severity. 


problem by permitting momentary 
encroachment in the opposing lanes. 


Effectiveness of Barriers 

Both types of barrier have proven 
effective in accomplishing the pur- 
pose for which they were designed. 
They have been struck hundreds of 
times, and only two head-on acci- 
dents have occurred at locations 
where they are in place. Two vehi- 
cles climbed or jumped clear over 
the barrier. A new series of crash 
tests, using heavier vehicles and 75 
mph speeds (instead of 60 mph 
speeds used in the original tests) 
are now under way in an effort to 
make the design even more fool- 
proof. 

As described in the introduction, 
test sections of both types of barrier 
were erected on the Santa Ana 
Freeway and the Nimitz Freeway 
in order to compare the effective- 
ness of the two types of barrier. 

Although there is no way of being 
sure that the differences between 
sections are attributable solely to 
the difference in type of barrier, it 
was thought that as many extrane- 
ous factors as possible would be 
eliminated by an end-to-end com- 
parison on the same freeway where 
traffic volume remains approximate- 
ly uniform, and, in fact, the very 
same vehicles pass by first one type 
of barrier and then the other. 

Comparisons between cable bar- 
rier on one freeway and beam bar- 
rier on another should be inter- 
preted very cautiously, because 
there are so many other potential 
variables which could affect acci- 
dent rates that the difference owing 
to type of barrier can be smothered 
in irrelevancies. 


The barriers have generally re- 
sulted in an increase in over-all 
accidents, except on the Hollywood 
Freeway where the volume is 190,- 
000. An earlier study had indicated 
that barriers would increase acci- 
dents on roads where the volume is 
less than 130,000. 

The ratio of all-accidents to in- 
jury-accidents lies in the expected 
range of 2.2 to 2.8 in the before and 
after samples for both types of bar- 
rier in the test sections. This is sig- 
nificant in that it shows that the 
increase in reported accidents is not 
comprised of mere fender-benders 
or fence-scrapers. 


Accidents Involving the Median 


Although head-on accidents were 
virtually eliminated by both types 
of barrier, in general there was a 
rise in accident rates where the 
barriers were installed on freeways 
having traffic volume less than 130,- 
000 vehicles per day. One explana- 
tion, of course, would be that with- 
out a barrier many vehicles are able 
to encroach on the median without 
suffering a reportable accident, 
whereas after the barriers are in- 
stalled, they strike a barrier. 


Maintenance Costs 


The annual cost per mile of $2,078 
for the cable barrier was 2.9 times 
the $720 per-mile cost of the beam 
barrier. With a $1358 per-mile dif- 
ference in the annual cost of barrier 
repairs, it requires 19% years for 
the damage cost of the fence barrier 
to equal the difference in construc- 
tion cost between the two barriers. 
However, it should be noted that 
approximately 60 percent of the 
damage costs have been recovered, 
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hence the actual difference in the 
maintenance costs to the State was 
$540 per mile. At $540 per mile per 
year, it would require 49% years to 
make up the difference of $26,700 
per mile in initial cost. Details are 
given in Table L 

More important than cost is the 
hazard to both maintenance workers 
and the traveling public of continual 
maintenance in the median. There is 
also a certain amount of congestion 
caused by such operations. In this 
regard, comparison of the two types 
should include the bulkiness of 
equipment and size of crew re- 
quired, and the time per job, as well 
as the number of repairs required. 
The width of median is also im- 
portant in this respect. 

This report covers a_ limited 
amount of experience which has 
been had during the year following 
initiation of the barrier construc- 
tion program. Although there are 
indications regarding the effective- 
ness of the barriers, both in pre- 
venting cross-median head-on col- 
lisions and in increasing over-all 
accident rates, the experience so far 
should be interpreted with caution 
and only tentative conclusions 
should be made at this time. Addi- 
tional data are being accumulated 
covering more extensive sections of 
barriers over a greater period of 
time. It is planned to continue the 
investigation. In the meantime, bar- 
riers are being installed on all 8- 
lane freeways and on freeways 
where the average traffic exceeds 
60,000 per day. It has been shown 
in the 1959 study and confirmed 
by 1960 experience that four- 


fifths of all the cross-median, head- , ;' : 
on fatal accidents occur on these @ CABLE barrier appears to have come off second-best; however maintenance costs 
high-volume freeways. nod are not excessive and about 60% of the barrier damage costs have been recovered. 


@ SECOND type of barrier is the double blocked out metal beam—the “‘beam” bar- 
rier. This view of partly completed beam barrier shows many details of construction. 





Table 1—Cost of Barrier Repairs for One Year as Reported by Maintenance Department 
Cable Chain Link Barrier 


Million No. of Total Cost Cost Per Cost Per Cost Per 
Freeway Length Vehicle-Miles Repairs (One Year) Repair Mile-Year MVM 


Nimitz 3.87 131.65 91 $ 6,879.53 $ 75.60 $1,777.66 $52.26 
Santa Ana 3.17 117.21 60 7,848.16 130.80 2,475.76 66.96 
Sub-Total 7.04 248.86 151 14,727.69 97.53 2,092.00 59.18 
Ventura 2.35 78.06 43 4,782.00 111.21 2,034.89 61.26 
TOTAL 9.39 326.92 194 $19,509.69(*) $100.57 $2,077.71 $59.68 


Blocked-Out Metal Beam Barrier 


Nimitz 2.87 101.30 37 $3,658.41 $98.88 $1,274.71 
Santa Ana 3.29 127.66 21 1,205.26 57.45 366.20 
Sub-Total 6.16 228.96 58 4,863.67 83.90 780.00 
Bayshore 1.43 53.42 4 599.88 149.97 419.50 
TOTAL 7.59 282.38 62 $5,463.55") $88.10 $720.00 


(a) Approximately 60% of this was recovered from vehicle owners whose cars damaged the barrier. 
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@ HEATING CABLES were placed on two lanes of a heavily traveled bridge approach on this New Jersey highway. 


Pavement Heating Experiment 


NE OF ITS most heavily trav- 

eled trunk routes is now be- 
ing readied by the New Jersey State 
Highway Department for a winter- 
long official study on the feasibility 
of electrically heating roadway 
pavements to keep them free of ice 
and snow. Scene of the test will 
be the 5-lane Route U. S. 1 & 9 
(Truck) Passaic River Bridge and 
its west approaches where over 42,- 
000 vehicles a day cross the Jersey 
meadows within the shadows of 
New York City. 

The entire test area is completely 
exposed to severe weather condi- 
tions. It has been the scene of 
weather induced traffic tie-ups in 
past winters when icy approaches 
did not offer sufficient traction 
for traffic to get underway again 
after having been halted on the 
long up-grade leading to the bridge 
to wait passage of boats through 
the vertical lift draw-span. Merging 
traffic from a New Jersey Turnpike 
exit also has offered complications 
to the steady free movement of traf- 
fic through this stretch of highway 
under adverse weather conditions. 

The test site is 840 ft. long and 
covers the two 10-ft., wide east- 
bound traffic lanes. Approximately 
710 ft. will be on the roadway ap- 
proaches to the bridge and the bal- 
ance on the first bridge span. Here 
the physical installation on the 
roadway has been carried out in 
conjunction with a bituminous con- 
crete resurfacing of the bridge deck 
and approaches. 
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The work was carried out over 
two week-ends during the small 
hours of the morning when traffic 
volumes on the highway were at 
their lowest ebb. Installation of con- 
trol equipment and connection to 
power supply will complete the job. 

The procedure was to lay a 1% 
inch bituminous concrete leveling 
course, position heat conducting 
cables and tack them to this base, 
place a sand mix black-top course 
to fill the area between cables, and 
machine-lay the final 1% inch bi- 
tuminous concrete surface course. 

A department designed rig pulled 
behind a rack-bodied truck adapted 
to the job was used to place the 
cables on the 710 ft. land-fill area 
in parallel lines 4 in. apart over the 
entire length. 

On the first pass, the rig carried 
fourteen double wound reels, laying 
fourteen pairs or loops and cover- 
ing one lane. On the second pass, 
the rig carried thirteen double 
wound reels, laying thirteen pairs 
or loops and covering the second 
lane. 

Each heating unit consisted of 
1,420 ft. of single conductor heating 
wire with suitable lengths of cold 
conductor connected to each end. 
The cold conductors were laid in a 
4 in. by 6 in. slot cut across the con- 
crete roadway in order to bring 
them over to the sidewalk area for 
connection to the electrical distrib- 
ution panels. 

As the cable laying rig proceeded 
down the roadway, the cables were 


sealed in proper position by appli- 
cations of joint filler compound at 
4 ft. intervals. A % in. cover of 
sand-mix asphalt was then hand 
spread over the cables and com- 
pacted with a five ton roller. The 
final 1% in. of bituminous concrete 
was then laid in the usual manner 
with a paving machine and com- 
pacted with a 10 ton roller. 

The installation on the 130-ft. sec- 
tion of the viaduct span consisted of 
nine units of single conductor cable, 
each 920 ft. long. These units were 
laid by hand, using fixed templates 
at either end of the section to form 
and secure the bends. Each unit 
consisted of seven passes. The cold 
conductor at one end was laid in 
the same slot with those on the 
land-fill area and the other cold 
conductor taken down through a 
hole drilled in the bridge deck. 

These units were similarly se- 
cured by the application of joint 
filler prior to removal of the tem- 
plate. After removal of the template, 
the loops were sealed down and the 
paving operation proceeded in the 
same manner as on the land fill. 

Two thermocouples, one for the 
land fill section and one for the 
bridge area, have been installed 
to enable the department to deter- 
mine actual highway temperatures. 

The department expects to main- 
tain a manual control for the early 
portion of the test period, and later 
plans to provide thermostatic con- 
trols for automatic operation of the 


test site. ooo 
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Small Filter Plant 
Treats Hudson River Water 





ta HIGHLAND Water District 
plant at Lloyd, N. Y., is an auto- 
mated, rapid water purification 
plant drawing water from the Hud- 
son River, which is approximately 
260 feet below the town. The plant 
serves a population of some 3500 
people in an area of 3 square miles. 

Water from the river is drawn in 
through a 16-in. pipe, the outer end 
of which is approximately 200 ft. 
from the shore. Two low-lift pumps 
of 1050 gpm capacity draw river 
water to a Permutit Precipitator, a 
high-rate clarifier with a motor 
driven agitator. In this unit, alum 
and lime are added by Wallace & 
Tiernan chemical feeders to coagu- 
late suspended matter in the raw 
water. Chlorine is also added here. 
The water then goes to settling or 
detention tank where it is held for 
two hours and more chlorine is 
added as a precautionary measure. 
This detention tank is so designed 
that it could quickly be converted 
to a second precipitator if expan- 
sion of the facilities becomes neces- 
sary. After sedimentation the water 
goes to two Permutit rapid sand 
gravity filters. The filters are rated 
at 350 gallons per minute each (two 
gallons per minute per square foot 
of filter). Water flow from the fil- 
ters is regulated by two Permutit- 


wh 


are 


@ INTERIOR of plant, showing instrument and control panels with 
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Simplex rate-of-flow controllers. 
From the filters, the water goes to 
the clearwell, where it receives a 
small additional dosage of chlorine 
before it is lifted some 260 ft. to the 
distribution system in town. Chlori- 
nators are by Wallace & Tiernan. 

Operation of the filters is moni- 
tored by a Permutit automatic filter 
operating console, equipped with 
pneumatically operated valves. 
Gauges give indications of the rate 
of water flow through the filters 
and loss-of-head indicators tell 
when the filters must be back- 
washed. The backwash process is 
controlled by special Permutit-Sim- 
plex rate-of-flow controllers. Wash 
water is discharged through a sep- 
arate line to a waste lagoon. 

The entire treatment plant is con- 
trolled by a Permutit system that 
regulates the rate of water flow 
through the plant in relation to the 
demand from the community. An 
increased demand lowers the level 
of the water in the clearwell storage 
tank, which automatically causes a 
stepped-up rate through the filters 
within the design rate of filtration. 
This in turn relays an increased 
demand to the Precipitator, where 
flow of incoming water and clarifi- 
cation action is immediately in- 


creased. 


« 


Results of treatment are indicated 
by the reduction in turbidity from 
40 to one mg/L; in color from 20 
to 4 mg/L; and in iron from 0.6 to 
less than 0.03 mg/L. There is no 
taste nor odor; pH remains at 7.0; 
hardness is increased from 68 to 92. 

The Lloyd water supply serves as 
an example of what a community 
can do to supply safe, clean water 
by applying modern methods of 
purification to water supplies that 
have for years been considered sub- 
standard and useless. Four years 
ago, at the end of a period of 
drought that saw Lloyd without 
water, Civil Defense emergency 
units pumped Hudson River water 
uphill to the empty reservoir above 
the town. Until this happened, most 
of the 3500 citizens of Lloyd had 
considered Hudson water as best 
left to the fish and the steamboats; 
but when the emergency ended, cit- 
izens reflected that no one had suf- 
fered from the once-disdained river 
water, and plans to make it a regu- 
lar source got under way. 

First, however, the supervisors of 
the Highland Water District, which 
serves the town, had to find out if 
the river at this exact point was a 
good bet as a permanent source. 
The Hudson is a strange and erratic 
stream, still heavily influenced by 


the two steel tank circular filters in the background. 
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salt tides that push up from the 
New York Bay area. At certain 
points, even upstream from Lloyd, 
salt water can be found; the heavier 
salt water also makes gains along 
the bottom, “undercutting” the 
lighter fresh water overhead. 
Harry Edinger, Public Health De- 
partment engineer for Ulster 
County, made a series of tests of the 
river water to determine its physical 
and chemical makeup and the bac- 
terial content at various stages of 
the river. Purpose of these tests 


was not so much to determine 
whether or not the river water was 
dirty—everbody knew that; but the 
laboratory tests indicated that with 
proper treatment, the water would 
be acceptable. 

The matter now became one of 
public approval and financing. John 
Gaffney, Supervisor of the Town of 
Lloyd, and the Town Board held a 
hearing at which the new plan got 
public support. This was followed 
by a referendum at which a bond 
issue for the new plant was voted. 


~ 


@ TREATMENT plant for Hudson River water. Precipitator is the large tank in 
center of picture. Filtration and additional chlorination are provided in building. 


@ PUMP room at the Lioyd plant. Present capacity is 1 MGD, well above usage. In 
designing plant, consulting engineers provided for possible future expansion needs. 
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By the autumn of 1958, Brinnier 
and Larios, consulting engineers of 
Kingston, were preparing the plans. 

Automation and the use of new 
and improved processes and equip- 
ment were desired; also the engi- 
neers decided to confine equipment 
as nearly as possible to a single 
manufacturer (at that time not yet 
selected) so that one firm would be 
responsible for all equipment de- 
livery and for plant performance. 
The Permutit Division of Pfaudler 
Permutit Inc., was selected as the 
supplier of the clarifier, filters, and 
the unified and automatic control 
system. This was somewhat of an 
innovation in water works building 
procedure, but it paid off. 

The firm of Anthony Costanzi Co. 
of Kingston was successful bidder 
on construction of the treatment 
plant at a cost of $271,600—a rather 
low figure for the modern, auto- 
mated plant that can turn Hudson 
river water into clear, safe drink- 
ing water at a rate up to 1 million 


— 


gallons per day. J 
°e ee 


5-Man Crew Applied 125 Miles 
of Striping Paint in One Day 
Setting what may well be a record 

in road striping, a Mansfield, Ohio, 


road-marking firm headed by J. W. 
McCormick recently laid down 125 
miles of painted line on New Jersey 
roads in a single day. 

A five-man crew applied almost 
2,000 gailons of traffic paint in the 


effort. Using  specially-developed 
equipment, the crew was able to 
apply the paint almost continuously, 
with only minimal stops to replen- 
ish the paint and glass bead tanks 
on the truck used in the operation. 
Supplies were hauled directly from 
the Gibbsboro plant of the Sherwin- 
Williams Co. in a tank wagon. 
Transfer of the material to the 
striping truck was done on the 
highway. 

The marking truck is equipped 
with a sighting boom and dual 
striping controls and guns to permit 
operation on either side of the high- 
way. Glass reflector beads are de- 
posited automatically. As the truck 
moves down the road, rubber mark- 
ing cones are dropped on the fresh- 
ly-painted line by an operator seat- 
ed on an outrigger. Following at a 
distance of four to five miles (de- 
pending on drying conditions) an- 
other operator, seated on an out- 
rigger on an auto-drawn trailer, re- 
trieves the cones. All vehicles in- 
volved in the operation carry bold 
safety markings. 
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NO DELAY 
ON THIS 


DETOUR 


THE SITUATION: Construction schedule held 
up by bad weather and a critical detour route 
in impassable condition. 


THE SOLUTION: Use of hydrated lime for 
stabilization of the 1200-foot detour road fol- 


lowed by calcium chloride to accelerate set 
of the lime. This allowed the detour to be 


used immediately. 


WILLIAM J. GOGGINS 
District Highway Engineer, 
Massachusetts Department of 
Public Works, 

Lenox, Massachusetts 


IME STABILIZATION, with ac- 

celerated set using calcium 
chloride, overcame a bad situation 
that faced Murray Weiner of Gil 
Wyner Co., Inc. at Lanesboro, 
Massachusetts in June of this year. 
A wet spring, followed by an 
equally wet month of June, made 
1,200 feet of Bailey Road impassable 
and rendered it useless as a detour 
for traffic using U. S. Route 7. 
Without use of the detour, progress 
on the reconstruction of this route 
was held up and the work schedule 
suffered accordingly. 

Many types of soil stabilization 
had been used in our area over the 
last several years. For years, we 
had used _ successfully limestone 
waste for making roadways in the 
vicinity of lime waste piles. Soil 
cement, calcium chloride, sodium 
chloride and asphalt stabilizers, all 
had certain qualities, but were not 
considered operations that a con- 
tractor could use in a hurry with 
his own equipment and manpower. 

When the situation was brought 
to the attention of the three local 
concerns manufacturing lime with- 
in a 10-mile radius of Lanesboro, 
they immediately called in Conard 
Kelly, Highway Engineer for the 
National Lime Association, who 
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tested the Bailey Road Material. He 
recommended use of 2 percent hy- 
drated lime mixed into the top six 
inches of the wet, dirty gravel. 

The morning of June 22 was just 
the same as the three previous 
days had been—rainy. Gravel placed 
on the detour road was saturated 
and rutted deeply by heavy con- 
struction equipment using the area. 
The road had been closed the night 
before because of its dangerous con- 
dition. 

It was under these conditions 
that lime stabilization was tried 
even though the start was made in 
a heavy downpour. Hydrated lime, 
furnished by New England Lime 
Company was already on trucks at 
the side of the road in waterproof 
bags. Equipment and workers were 
standing by waiting for the rain 
to stop. 

Contractor Superintendent Wein- 
er, ready to try anything at this 
point, decided to go ahead with the 
trial in the rain, basing his decision 
on the claims of the lime company. 
It was now 10 o’clock and still rain- 
ing. 

The first operation consisted of 
blading the very wet gravel with 
a motor grader. This was for the 
purpose of shaping only; the ma- 
terial was very soft and needed no 
scarifying. Immediately thereafter, 
the bags of lime were placed in a 
windrow along the middle of the 
road. The bags were opened and 
the lime spread by four laborers 
working in the rain. 


@ DETOUR after treatment carried much traffic. Lime stabil- 
ization was successful. Use of calcium chloride expedited curing. 


After the lime was spread, the 
grader began the blading operation, 
attempting to mix the lime into the 
top six inches of the material. By 
the time the first complete pass had 
been made, the rain had stopped. 
Mixing and blading operations con- 
tinued until 12:30 when work shut 
down for the lunch period. By this 
time, it became apparent that the 
gravelly material was drying and 
solidifying. 

When operations began again at 1 
p.m., the set was noticeable enough to 
cause the New England Lime repre- 
sentatives to advise obtaining a 
water tank to be sure of sufficient 
moisture—this after three days of 
heavy rain. 

Two passes of the grader and. one 
pass of wobbly wheel, rubber-tired 
roller brought the road into shape, 
but also made it too dry to consoli- 
date properly. At 2:15 p.m., the 
local fire truck using a fog nozzle 
was brought in to wet down the 
road. Two applications of water 
were used. Continual use of the 
grader and _ rubber-tired roller 
brought the desired results—a dry, 
well compacted roadway. It was 
3:30 p.m. 


Set Accelerated 


“Now, if you can close it off for 
five days, you will have a beautiful 
road.” These words were spoken 
by the lime company representative. 
The reaction of the writer and Su- 
perintendent Weiner will not be 
quoted here. Any such quotations 
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@ BAGS OF LIME were placed in a row along centerline of 
the road. Bags were opened and lime spread by crew of four. 


would only have to be deleted. Im- 
mediate opening of the road was es- 
sential to the progress of the main 
contract on Route 7. 

Superintendent Weiner, seeing 
the dry condition of the road, sug- 
gested the use of calcium chloride. 
It was agreed by the lime company 
representatives that such a treat- 
ment would accelerate the set of 
the lime, but they still did not feel 
that the road should be used for a 
few days. 

Since calcium chloride had been 
in use for laying dust on the project, 
it was easily available and was laid 
down, using approximately 1% Ibs. 
per sq. yd. by means of a grain drill 
borrowed from an adjacent farm. 


@ CORE borings made two 
months service under heavy traffic 
showed roadway was well compacted. 
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The road was opened at 5 p.m., in 
time to carry the homeward-bound 
traffic from industrial plants nearby. 

By the last day of August, this 
stretch of road had been used every 
day since completion and has car- 
ried as many as 3,000 cars per day. 
No treatment other than the cal- 
cium chloride had been placed 
thereon. An August 29, a core-bor- 
ing machine, powered by a gasoline 
motor, was used to ascertain the 
condition of the top six inches of 
the surface. It was found to be very 
solidly compacted to the full depth 
treated. A 3% _ inch-in-diameter 
hole was bored which took a half- 
hour to get the full 6-inch pene- 
tration. A similar hole bored just 
off the area that had not been 
treated by lime and calcium took 
eight minutes. On August 30 and 
31, New England Lime Company 
representatives, using an electric 
drill powered by a portable genera- 
tor, took similar tests with the 
same results. 

In addition to these holes, Mate- 
rials Engineer, Decensi, of our dis- 
trict office, took a boring at a loca- 
tion a few hundred feet distant. 
This section had been treated with 
an application of MC-3 asphalt 
three days after the line and cal- 
cium had been applied. At this lo- 
cation, completion of the boring 
required just under 10 minutes. 

James L. Eades, research as- 
sistant from the Department of 
Geology at the University of Illinois, 
took samples of the material at the 
pit and also took a sample from the 
roadway surface. His findings, using 
X-ray, indicated a very complete 
agglomeration of particles. John 
Gaisford, chief chemist of the Lee 
Lime Company, at the request of 


@ LIME was mixed into the top six inches of road material 
using a motor grader. More water was added and the mix rolled. 


President John M. Deely, took a 
sample from the roadway. With the 
assistance of District Materials 
Engineer Decensi, he prepared a 
test cylinder in the manner of the 
Bureau of Public Roads Compres- 
sion-Immersion tests, modified 
somewhat. At 70 days, the readings 
were 60 psi for the dry sample and 
45 psi for the wet one. Further tests 
are being made, and the reaction 
under frost conditions this winter 
is to be carefully studied. 

Our main interest centers on the 
use of lime and calcium chloride or 
routes under our state aid road pro- 
gram of which we have 1,578 miles 
in Berkshire County. By stabilizing 
the materials found, we hope to 
better the travel conditions of the 
entire area which is fast becoming 
depleted of natural gravel deposits. 
We must develop other means for 
keeping out of the mud and the use 
of lime stabilization and calcium 
chloride seems to be an answer. (1) (1) 


Public Health Service Needs 
Sanitary Engineers 


Examinations for appointment as 
Sanitary Engineers to the perma- 
nent service in the Public Health 
Service will be held Feb. 13 to 16 at 
a number of places. Appointments 
will be made in the three lowest 
grades of commissioned offices. At 
the same time examinations will 
be given for permanent appointment 
of sanitarians, also in the three low- 
est grades. Applications must be 
made before Jan. 5 and forms are 
available from the Surgeon General, 
Public Health Service (P), Wash- 
ington 25, D.C. 
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0. JOHN SCHMIDT 
Sanitary Engineer, 
Black & Veatch, 
Consulting Engineers, 
Kansas City, Missouri 


HE ROLE of detergents in water 

pollution control has reached its 
present importance gradually during 
the past decade or so. Current pro- 
duction of synthetic detergents in 
this country is about 250,000 tons 
per year. 

A good detergent has been char- 
acterized as a material that is sol- 
uble in water; permits the water 
solution to penetrate capillaries by 
lowering the interfacial tension: 
breaks up or separates particles that 
have agglomerated; and links the 
dirt or oil particles with the water 
(emulsifying action) rather than 
with each other or with the sub- 
stance being cleaned (1). 

Many soluble substances exhibit 
surface-active properties and a sig- 
nificant number of such substances 
normally appear in sewage. Their 
presence in sewage has been recog- 
nized for a long time and some 
efforts to evaluate their effects have 
been made. 

Surface-active agents, also termed 
surfactants, are important in syn- 
thetic detergents. They have the 
property of altering, usually by low- 
ering, the surface or interfacial 
properties of their solutions to an 
unusual extent. They combine the 
important detergent properties of 
wetting, dispersing and emulsifying 
with hardness stability. 

Surface-active agents may be 
classified according to their ioniza- 
tion in water as anionic, cationic, or 
non-ionic. The anionics are by far 
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the most important commercially 
and are the ones most likely to be 
found in streams and lakes receiv- 
ing water-borne wastes from cities 
and industries. The anionic surface- 
active agents are so described be- 
cause the active portion of the mol- 
ecule is an anion, having a negative 
charge; the cationic is so called 
because its active portion is a cat- 
ion having a positive charge; and 
the non-ionic is so termed because 
it does not ionize. Of the anionic 
compounds available, alkyl benzene 
sulfonate predominates in use. For 
convenience it has been commonly 
referred to in the literature as ABS 

Synthetic detergents are comprised 
of various surface-active agents to- 
gether with certain other organic 
and inorganic compounds that are 
intended to improve the detergent 
action or other properties. These 
supplementary compounds are gen- 
erally termed “builders” and include 
polyphosphates, sodium silicate, and 
sodium carboxymethyl cellulose (1) 
(3). Packaged household detergents 
ordinarily contain approximately 
thirty percent surfactant material 
and seventy percent builder mate- 
rial. Heavy-duty industrial deter- 
gents contain about twenty percent 
surfactant. 

Synthetic detergents are those 
which exhibit detergent properties 
plus stability toward hardness in 





This very complete discussion of the 
syndet problem is a revision of a paper 
presented before the Nebraska Sewage 
and Industrial Wastes Association in 
March, 1961, brought up to date by a 
careful check of published data appear- 
ing within the past year. 





water. Although soap is surfactant, 
it is not regarded as a synthetic 
detergent because of its lack of sta- 
bility toward hardness. 

In the last two years non-ionic 
detergents have risen from 10 to 26 
percent of the domestic market. At 
present there is no analytical meth- 
od available for determining small 
amounts of non-ionic surfactants in 
water (4). 


Properties of Detergents 


Surface Tension. Lowering of the 
surface and interfacial tension is one 
of the factors associated with suds- 
ing or foaming. The latter is a com- 
plicated phenomenon and many 
other factors probably influence 
foam formation tendencies and foam 
stability. Natural surfactants can be 
demonstrated by soaking grass, 
straw or leaves in water. The re- 
sulting extracts produce foam and 
there is a significant lowering of the 
surface tension of the water. 

Adsorption. An increase in the 
concentration of a solute at the sur- 
face boundaries as compared with 
the concentration in the main body 
of the liquid is called positive ad- 
sorption, and a decrease in this con- 
centration is termed negative ad- 
sorption. Most water-soluble organic 
substances exhibit positive adsorp- 
tion with accompanying lowering of 
the surface tension and surface- 
active agents have this property to 
a marked extent. 

Mechanism of Detergent Action. 
Substances that lower surface and 
interfacial tension are attracted to 
the phase boundary. Dirt particles 
protected by an adsorbed layer of 
charged, oriented surfactant parti- 
cles will have little tendency to 
coagulate and settle and conse- 
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quently are in a favorable state for 
removal. It is this characteristic of 
synthetic detergents which give 
them an unusual ability to cleanse. 
Because this process takes place 
without being affected by the hard- 
ness of the water, detergents are 
generally more effective than soaps 
as cleansers. 


Analytical Procedures 


In the early investigations con- 
cerning detergents existing analyti- 
cal methods frequently were ob- 
scured by interferences in the dilute 
concentrations found in streams and 
in waste waters. A method was de- 
veloped, based on infrared tech- 
niques, which provides an exact de- 
termination of the ABS present. 
There also has been developed an 
improved methylene blue test which 
is generally used as a rough screen- 
ing procedure. When a high methy- 
lene blue result for ABS is found 
ordinarily it is followed with the 
more sensitive determination given 
by the infrared method. However, 
if the initial test made by the me- 
lene blue procedure shows a 
relatively low ABS content, under 
0.5 mg/L, frequently there is no 
need to employ the more compli- 
cated infrared test which is not suit- 
able for routine use. A series of 
tests made on Ohio River water, in 
which both infrared and methylene 
blue results were compared, showed 
that at times a ten-fold difference in 
results occurred (5). 

Ten samples were collected at in- 
tervals in 1958; the average ABS 
concentration by the infrared pro- 
cedure was 0.04 mg/L and that by 
methylene blue, 0.12 mg/L. The 
range of the infrared results was 
0.01 to 0.12 mg/L, that for methy- 
lene blue, 0.05 to 0.22. 


Effects of Synthetic Detergents 


In Sewage Treatment. Recent 
measurements of the ABS content 
in domestic sewage show that it 
varies from 1 to 10 mg/L (6). There 
is considerable difference of opinion 
regarding the effect of synthetic 
detergents on the efficiency of waste 
treatment works as expressed in 
terms of suspended solids or BOD 
removals. In all probability the load- 
ing of particular plants has been 
an important factor in the effect 
that detergents have had on such 
plants. 

A new plant with a design capac- 
ity that will not be reached for 
fifteen or twenty years obviously 
can accept increased waste loadings 
of treatable materials for some time 
in the future without showing signs 
of distress. On the other hand, a 
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plant whose organic loading now 
has virtually reached its design ca- 
pacity undoubtedly would react 
quickly to significantly increased 
loadings (7). More than this, where 
detergents are involved, the char- 
acteristics of the particular deter- 
gents could appreciably affect the 
treatment plant efficiency. 

There is still considerable ques- 
tion that syndets have significantly 
lowered grease removal efficiency 
in primary sedimentation, careful 
studies having shown only a slight 
decrease in efficiency with increased 
syndet consumption. In this country 
results of plant efficiency ordinarily 
are reported in terms of BOD and 
suspended solids removals, whereas 
in Europe an additional criteria of 
effluent nitrification is also con- 
sidered to be an important measure 
of the degree of treatment. These 
overseas reports frequently have 
claimed ABS interference with ni- 
trification in various plants (7). 

Sedimentation, Removal of sur- 
factants in primary sedimentation 
units is generally considered to be 
largely a result of adsorption phe- 
nomena. Suspended solids removal 
by primary sedimentation basins is 
not measurably affected by syndets 
at present concentrations, or con- 
centrations expected in the immedi- 
ate future. ABS removals in the 
primary sedimentation units of con- 
ventional treatment works ordin- 
arily range from two to four per- 
cent (8). 

Biological Treatment. In ordinary 
aerobic stabilization of sewage, part 
of the organic material is oxidized 
to carbon dioxide and water and 
the remainder is converted to new 
biological cell tissue which can be 
removed by sedimentation. Many of 
the surfactants used in syndets are 
amenable to this type of treatment, 
but certain others are not. The for- 
mer are sometimes referred to as 
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@ GRAPH showing the change in the 
total exposed bubble area for a range 
of surfactant concentration. (Ref. 12) 


biologically “soft” and the latter as 
biologically “hard” (7). In this in- 
stance “soft” means easily assimi- 
lated, and “hard,” the opposite. Sur- 
factants which have been found to 
be biologically hard are of three 
classes: 1) alkyl benzene sulfonate, 
particularly the form having a 
branched alkyl group derived from 
propylene; 2) alkyl phenoxy poly- 
ethylene glycols; and 3) simple high 
molecular-weight polyethylene gly- 
cols. There is little doubt that these 
compounds are responsible for the 
principal difficulties attributed to 
syndets in secondary waste .treat- 
ment units and receiving waters. It 
is believed that the new toilet bars 
containing syndets do not constitute 
a threat to secondary sewage treat- 
ment processes. Reportedly the 
British have developed a new “soft” 
type of ABS which is susceptible to 
biochemical degradation but which 
still has satisfactory detergent prop- 
erties. Pilot tests on trickling filters 
showed 67 percent removal of con- 
ventional ABS and 94 percent re- 
moval of the new ABS. This is 
important because ABS is appar- 
ently more effective in laundering 
than other detergents which are 
more susceptible to biochemical de- 
gradation (9). Hurwitz, et al. (10) 
reported an over-all ABS re- 
moval of 54 percent at the West- 
Southwest works of the Metropoli- 
tan Sanitary District of Greater 
Chicago. This confirms the labora- 
tory studies of McGauhey and 
Klein (11) that “some 50 percent of 
the ABS in raw sewage may be 
removed by an ordinary sewage 
treatment plant having activated 
sludge as a secondary treatment 
process.” In spite of the fact that 
approximately one-half of the ABS 
present in raw sewage can be re- 
moved by primary plus secondary 
treatment, this is not accomplished 
without some additional cost. A 
number of reports in the literature 
indicate that there have been in- 
creased air requirements in acti- 
vated sludge treatment of sewage 
since the advent of syndets. It 
has been known for a considerable 
time that oxygenation of sewage by 
either bubble or surface aeration is 
considerably slower than in the case 
of clean water. Before discussing the 
effects of syndets on gas transfer in 
liquids. it would be wise to recall 
three basic nroverties of surfac- 
tants: 1) lowering surface tension; 
2) accumulation of dirt and other 
suspended material at phase 
boundaries; and 3) stability toward 
hardness. 

Lowering of surface tension by an 
increase in the surface-active agent 
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@ REMOVAL of ABS from drinking water by use of activated carbon has been found 
to be effective, but high dosages are required for good results. (Reference 12.) 


concentration causes a higher rate 
of bubbling in the aeration process. 
With this decrease in surface ten- 
sion there is a corresponding de- 
crease in the size of the air bubbles. 
However, the concentration of im- 
purities such as dirt, surfactant and 
other suspended material at the 
phase boundary lowers the gas 
transfer rate per unit area (12). 

As the concentration of surfac- 
tant in the liquid increases there is 
an initial abrupt lowering of the 
reaeration rate (K.) which continues 
until a minimum value is reached 
after which some recovery of the 
reaeration rate is observed. This is 
explained as follows. The oxygen 
transfer rate ne~ unit area of inter- 
face surface (K,) is reduced, but 
because of the increase in the num- 
ber of bubbles produced and their 
smaller diameter, the total transfer 
area is correspondingly increased. 
These two actions are offsetting and 
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a point is reached where some re- 
covery of the K., or reaeration rate, 
is experienced (12). The change in 
the total bubble surface area with 
surfactant concentration is shown 
on the graph, Figure 1 (12). 

Lynch and Sawyer, (13) in their 
investigation of syndets and oxygen 
transfer, reported generally de- 
creasing values of K, with increas- 
ing mineral content of the water. 
They also indicated that pH had no 
noticeable effect on the K, factor. 

Various investigators have found 
an appreciable difference in the re- 
aeration rate under quiescent as 
against turbulent conditions. In 
general the reaeration constant is 
lower under turbulent conditions 
than under quiescent conditions of 
flow. 

The accumulation of syndets in 
settled sludge can become a signifi- 
cant item because the syndet con- 
centration in the raw sewage is 


multiplied 100 to 400 times when 
it appears in the sludge. Thus re- 
movals of as little as 0.5 mg/L 
could be expected to produce con- 
centrations of 50 to 200 mg/L in 
the sludge. There appears to be no 
evidence that syndets have any det- 
rimental effect on vacuum filtration 
and there have been no substanti- 
ated reports to indicate that syndets 
have caused trouble in plant-scale 
digestion units (7). 

Frothing. Various workers have 
reported that surfactants differ 
widely in their frothing ability. 
Some fairly high foamers are used 
in detergent formulations for the 
specific purpose of increasing suds- 
ing ability in order to please house- 
wives. Others are known to have 
definite low frothing characteris- 
tics. The appearance of froth in 
sewage treatment plant units and 
on receiving streams not only is an 
aesthetic problem, but also has cer- 
tain effects on the treatment proc- 
ess. The reasons for the production 
of foam in treatment plants are not 
well known. It is recognized that 
many factors, either alone or com- 
bined, can contribute to foaming. 
While ABS may be one factor, low 
suspended solids concentrations in 
activated sludge treatment tend to 
promote frothing while high solids 
reduce or eliminate it. Protein de- 
gradation products, present in al- 
most every domestic sewage, can 
cause frothing, but in addition, tem- 
peratures above 70°F, high pH val- 
ues, and aeration rates all have a 
part. Fats. calcium. magnesium and 
soaps tend to depress frothing. The 
amount of ABS needed to produce 
foam is reduced as the soap con- 
centration in the sewage is decreased 
(7). 

The smothering action of froth 
which prevents reaeration from the 
water-air surface is regarded as a 
serious problem in reducing oxygen 
transfer rates. This is especially true 
with many mechanical aeration units 
which depend to a considerable ex- 
tent on surface aeration. Basically, 
the magnitude of the frothing prob- 
lem has been related to the rate at 
which the anti-foaming materials 
are destroyed, the concentration of 
residual surfactants such as ABS, 
the depth of aeration tanks and the 
rate of air application (7). One re- 
port (14) concludes that the removal 
of detergents in froth is an equili- 
brium phenomenon and that the de- 
tergent distributes itself between 
froth and liquid. The distribution 
depends on such conditions as the 
air rate and the rate of evaporation 
of the water in the foam. 

(Continued on page 153) 





OTTO P. POMMERENING 


Engineer of Highway Maintenance 
Wayne County, Michigan 


AINTENANCE of the Detroit 

Expressway System is per- 
formed by the Wayne County Road 
Commission by contract with the 
Michigan State Highway Depart- 
ment. Freeway maintenance has 
gradually developed into a special- 
ized operation. Free movement of 
the high volume of traffic is of pri- 
mary concern and it is not uncom- 
mon to spend more time placing 
and removing signs and barricades 
for work site safety precautions and 
traffic warnings than is required for 
actually accomplishing the work. 

When it becomes necessary to 
close a traffic lane at any time, 
warning signs, spaced at half mile 
and mile intervals ahead of the 
job, designate which lane is closed 
and give drivers sufficient time to 
filter into adjacent lanes and pre- 
vent a tie-up at the barricade. 
Warning signs, cones and flashers 
are placed well in advance of all 
stationary work done on the ex- 
pressway. 

The normal operations of surface 
repair, drainage correction, sign re- 
placement and similar items must 
be performed on a preventive main- 
tenance basis in an attempt to al- 
leviate conditions before they be- 
come a nuisance or hazard to the 
travelling public. So that rush hour 
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traffic may have full use of all 
roadway lanes, maintenance work is 
performed in accordance with cer- 
tain restrictions that are deter- 
mined by the Department of Streets 
and Traffic of the City of Detroit. 
In many areas of the roadway, no 
maintenance work may be per- 
formed during certain designated 
hours of the day. 

The Wayne County Road Com- 
mission Maintenance Division is di- 
vided into five maintenance districts 
and the expressway system within 
the City of Detroit comprises part 
of one district. Routine maintenance 
of the approximately twenty-five 
miles of expressway system is per- 
formed by personnel consisting of 
one highway district supervisor and 
20 men, including foremen, equip- 
ment operators and laborers. The 
expressways are given top priority 
and all specialized operations, such 
as lane marking, signs, mowing, 
bridge and pump-house mainte- 
nance, and all emergency work, are 
a cooperative effort of several de- 
partments and maintenance districts. 

Sweeping and Cleaning. Sweeping 
is accomplished during daylight 
hours and the machine and operator 
are protected at the rear by a truck 
which tows an eight-panel, alter- 
nating flasher. Because of work 
restrictions, this operation is not 
carried out according to any so- 
called schedule or route. Areas in 
unrestricted zones are swept as it 


becomes necessary. Due to the large 
amount of dirt and aggregate haul- 
ing it is not uncommon to sweep the 
same area several times a week 
while other areas remain unswept 
for periods of ten days or more. 
The paved median strip which has 
a center protective guard-rail is 
swept in the spring and fall with a 
small power broom. 

Surface Repair. While the surface 
of the freeway pavements have re- 
mained reasonably smooth, some of 
the roadway is ten or more years old 
and certain pavement joints have 
not been functioning properly. In 
the past year, seven pavement 
“blow-ups” have been repaired. 
Permanent repairs are made at night 
or on Sunday morning. With the 
cooperation of the police, the af- 
fected lanes are blocked off and 
signed. The damaged concrete and 
joint are removed and a new joint 
is placed in position. Seven-sack 
concrete with one percent calcium 
chloride added replaces the dam- 
aged concrete. Immediately after 
finishing the surface, a 12-ft. by 
6-ft. by 1-in. steel plate is placed 
over the fresh concrete. The plate 
is secured to the adjacent pavement 
with 8-in. steel pins and the lane 
is opened to traffic. The plate is re- 
moved after three days. 

Drainage. At least once each year, 
several eductors are placed at drain- 
age structure locations along the 
gutter line and each structure is 
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properly cleaned. By utilizing all of 
our equipment of this type on the 
expressways during this operation, 
interruption to the free flow of 
traffic is kept at a minimum. 

Marking and Signing. Each year 
the freeway lanes are re-marked 
using two lane marking machines. 
This work is performed on Sunday 
morning, with police protection, as 
soon after dawn as weather permits 
and continues until the police ask 
us to stop (usually around 10 a.m.). 

Expressway signs are cleaned at 
least once each year and all over- 
head signs are cleaned and clear- 
sealed once each year. A sign truck 
patrols the expressway each Mon- 
day morning throughout the year to 
repair or replace damaged signs. 

Litter Pick-Up. If you should ask 
a maintenance crew foreman on the 
expressways what his biggest head- 
ache is, he is apt to refer to his 
losing battle with litter. One or 
more crews are assigned to pick up 
litter from roadways and hanks of 
the expressway throughout the year. 

Grass Mowing. The slopes of the 
expressway banks within the City 
of Detroit are 2:1 and tractor mow- 
ing was found to be unsafe. Mowing 
is performed by the use of four, six- 
man crews who operate twenty- 
four, dual-wheeled, whirlwind-type 
power mowers. Expressways include 
approximately fifteen acres of mow- 
ing area per mile and they are 
mowed approximately every two 
weeks during the mowing season. 

Pumphouses. All mechanical and 
electrical devices in pumphouses are 
checked separately each week and 
pump operation is checked twice 
weekly throughout the year to as- 
sure continuous functioning of these 
vital facilities. 

Maintenance Patrol. Our mainte- 
nance division also operates a 
twenty-four hour maintenance 
patrol of the Lodge and Ford Free- 


ways. Wrecker trucks, equipped 
with two-way radio, keep traffic 
lanes clear of debris and move 
stalled or wrecked vehicles onto 
refuge shoulders. Motorists’ in 
trouble may communicate and ob- 
tain assistance from private garages 
through the wrecker’s radio contact 
with the dispatcher. Close liaison 
with the Detroit Police Department 
is maintained. The patrol reports all 
adverse conditions to the radio dis- 
patcher. 

Our patrol vehicles are 22,000 
g.v.w. trucks with 10-ft. wrecker 
bodies complete with crane boom, 
winch and tow-bar. Additional 
equipment carried includes hy- 
draulic jacks, ball peen hammer, 
crescent wrenches, crow-bar, shovel, 
fire extinguisher and flares. The 
vehicles are painted orange and 
“WAYNE COUNTY ROAD COM- 
MISSION — EXPRESSWAY 
PATROL” is painted on the cab. A 
rotating flasher is located on top 
of the cab. The patrol drivers wear 
chest and cap badges for identifica- 
tion. 

Winter Maintenance. Most urgent 
of all freeway maintenance is snow 
and ice control. From November 
through March, trucks are kept 
loaded with salt and ready to roll at 
a moment’s notice. As soon as the 
maintenance patrol reports adverse 
weather conditions, the radio dis- 
patcher immediately contacts the 
district maintenance supervisor who 
arranges for the required personnel 
to cope with the storm. Trucks, some 
of which are radio equipped, are 
housed at two garages, located along 
the service drives of the expressway. 
Seventeen dump trucks, each 
capable of carrying six tons of salt 
and equipped with a Swenson 
Spreader, are used in this operation. 
The trucks are one-man operated 
and spread salt at a speed of ap- 
proximately thirty-five miles per 


@ CLEANING safety median. Sweeper is protected by truck with 8-panel flasher. 
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hour. In the past, extensive snow 
plowing has not been necessary on 
the freeways; however, all trucks 
are equipped to carry plows and 
the plows are available for quick 
installation. 

While the restrictions under 
which maintenance of freeways is 
performed might appear annoying 
at times, we feel that the coopera- 
tion we receive from the Detroit 
Police Department and the Detroit 
Streets and Traffic Department has 
paid off in less inconvenience to the 
travelling public and fewer acci- 
dents. For the past ten years no 
maintenance employees have been 
injured even though traffic volumes 
have been well over the capacity 
for which the expressways were de- 
signed. OOO 





Table 1—Major Equipment Used 
in Detroit Expressway Mainte- 
nance Operations. 


25,000 g.v.w. trucks 

Dual contro! 4 cu. yd. pick-up sweepers 
Elgin Eductors 

Grade-All 

Mobile cranes 

Motor patrols 

Semi-trailer 3000 gal. flusher 
Hydro-seeder 

Line-marking unit on 30,000 g.v.w. truck 
Athey belt loader 

Scoopmobile front-end loader 


Note: While this equipment is used in ex- 
pressway work as needed, it is not assigned 
to the expressways exclusively. 





Table 2 — Expressway Mainte- 
nance Costs, Per Centerline 
Mile, from July 1, 1960 to 
June 30, 1961. 


Item Amount 
Surface Maintenance $ 262.00 
Sweeping and flushing 1,120.00 
Shoulder Maintenance 302.00 
Guard-Rail and Guard Posts 282.00 
Erosion Control 608.00 
Drainage 578.00 
Roadside Cleanup 1,168.00 
Mowing 2,345.00 
Chemical Weed & Brush Control! 126.00 
Trees & Shrubs 846.00 
R.O.W. Fence 228.00 
Traffic Signs 475.00 
Pavement Marking 232.00 
Expressway Patrol 3,410.00 
Snow and Ice Control 2,728.00 





Note: Bridge Maintenance, including 45 
pump-houses, was approximately $96,000.00 
for the year. All figures shown are actual 
costs without over-head. 
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@ COMPLETE treatment is provided by new shunt, utilizing roughing and standard rate filters with final settling. 


Treating Combined SEWAGE 
and POULTRY WASTES 


GEORGE WHITEN 
City Manager, 
Gainesville, Georgia 


PLANT, unique in that it was 
designed principally for treat- 
ment of waste from poultry proc- 
essing plants, has just been com- 
pleted at Gainesville, Ga. In this 
part of the country there are com- 
paratively few cities that are re- 
quired to treat the concentrated 
type of waste discharged from the 
various poultry plant operations. 
The waste is difficult to treat, creat- 
ing many problems which do not 
arise in processing normal domestic 
waste nor most types of industrial 
waste. 
When our 
treatment plant, 


first 3-mgd sewage 
designated as the 
Linwood plant, was placed into 
operation in 1956, it handled both 
domestic and industrial waste. This 
plant was adequate for only a very 
short period of time due to the rapid 
growth and expansion of the poultry 
industry and an unusual population 
increase. The Gainvesville area has 
become one of the largest poultry 
producing centers in the world. We 
now have seven poultry plants (one- 
fourth the total of all Georgia) lo- 
cated within the City. These process 
about 450,000 birds per day under 
peak operations. 
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In 1959 the poultry industry was 
placed under Federal inspection. 
Immediately the water usage in- 
creased from about three and one- 
half gallons to six and one-half 
gallons per bird. Since very little of 
the water used by the poultry proc- 
essing plants is needed for anything 
other than washing and cleaning, 
the quantity of sewage to be treated 
was doubled practically overnight. 

Before designing our Flat Creek 
plant a considerable amount of plan- 
ning and research was required to 
overcome the problems we antici- 
pated from the difficulties encoun- 
tered in treating poultry waste at 
our existing plant. Our Engineers, 
Robert and Company Associates of 
Atlanta, Georgia; W. H. Slack, Jr., 
a local citizen advisor; and Gurley 
Satterfield, Water and Sewer Super- 
intendent, undertook pilot operations 
at the Linwood plant to establish 
design criteria for the Flat Creek 
plant. 


The Problem 


The city has an ordinance which 
requires all liquid waste discharged 
by poultry plants to be pretreated 
at the plants by passing it through 
40-mesh mechanical screens. How- 
ever, the volume of such waste is so 
large that some solids reach the 
sewer and are carried to the sewage 


e 


treatment plant even though co- 
operation from the poultry proces- 
sors has been generally good. The 
small percentage of solids which 
reaches the sewers is actually a 
large quantity when compared with 
the concentration of solids in normal 
sewage. Periodic inspections are 
made of the screening devices and 
tests are made of the waste dis- 
charged into the sewer system to 
evaluate the screening operation. 
Any changes made in the screening 
devices by the poultry plants must 
be approved by the Water and 
Sewer Superintendent. 

The poultry industry did not par- 
ticipate in the expense of building 
the new sewage treatment plant nor 
do they pay a special sewer charge. 
The Water and Sewer Department 
is a combined revenue department 
with water rates established to in- 
clude the operation, maintenance 
and debt retirement of our sewerage 
system. 

The poultry plant waste averages 
65 to 70 percent of the total flow 
in the sewer system. Nearly all the 
water purchased by the plants is 
returned to the system. Similarly, 
they use a considerable quantity 
of ice which adds to the flow. On 
a weekday, between 8:00 p.m. and 
4:00 a.m. the rate of flow is fairly 
constant at 2 mgd; at 4:00 a.m. it 
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levels off to 1.2 mgd, where it re- 
mains until 8:00 a.m. It then in- 
creases sharply to 2.8 mgd, a rate 
which is maintained steadily until 
8:00 p.m. There is little variation in 
this cycle; on week-ends the rate 
drops to about 0.5 mgd. 

The BOD of the combined sewage 
and waste averages about 500 mg 
L. with peaks over 1,000 mg/L. The 
solids concentration is also high and 
the solids removal problem is com- 
plicated by large proportions of grit, 
feathers and fatty materials. 

The Flat Creek Sewage Plant cost 
some $500,000, with the connecting 
outfall lines, an additional $183,000. 
Both the plant and outfall lines 
were financed by the issuance of 
water and sewer revenue bonds and 
a grant from the Federal Govern- 
ment under Public Law 660, the 
Water Pollution Control Act. It is 
estimated that the cost of this plant 
was some $140,000 more than one of 
comparable size designed for the 
treatment of domestic waste alone. 

While the waste and domestic 
sewage are combined for treatment, 
the interceptor arrangement is such 
that most of the poultry plant waste 
flows by gravity to the new Flat 
Creek plant. Thus, it is estimated 
that 85 percent of the flow to the 
latter is poultry waste. The capacity 
of the new plant is 1.5 mgd, and an 
overflow device in the part of the 
system carrying poultry wastes 
causes any excess of 1.5 mgd to be 
diverted to a pumping station, where 
it is transferred to the Linwood 
plant. It is planned to expand the 
Flat Creek plant to 3 mgd within 
the next four years. The units are 
laid out so as to facilitate doubling 
the capacity with minimum expense. 
The new site provides sufficient 
space for quadrupling the present 
capacity. 


Plant Description 


A 24-in. outfall delivers the 
sewage by gravity to a specially de- 
signed mechanical screening device 
through which all sewage must pass 
and thence to an elaborate type grit 
removal unit which contains special 
collecting equipment eliminating 
hand cleaning of the grit channel. 
The fine screen is of the rotating 
drum type made by Link-Belt, 
equipped normally with a six-mesh 
stainless steel cloth. A three-mesh 
spare cloth is also provided. The 
screen is kept clean by continuously 
backwashing with plant effluent. A 
small pump driven by a 3-hp motor 
is used for this purpose. The screen- 
ings are removed by a chain-and- 
flight type conveyor which dis- 
charges to Dempster-Dumpster 3- 
cu. yd. detachable containers. It was 
found necessary to protect the 
flights with rubber instead of metal 
wearing shoes. At intervals, the full 
container is hoisted onto a truck 
and an empty one left in its place. 
Final disposal of the screenings is 
by sanitary landfill. 

After passing through the screen, 
the sewage enters a square grit set- 
tling basin equipped with a rotating 
Eimco-Process_ collector. Removal 
is by inclined screw conveyor to 
Dempster-Dumpster containers, with 
eventual disposal by sanitary land- 
fill. 

The effluent from the grit cham- 
ber flows by gravity to a well from 
which two 1400-gpm Chicago verti- 
cal pumps discharge through a 16 
in. force main to a 60 foot diameter 
roughing filter, equipped with a 
four-arm Carter distributor. The 
filter bed is 6 ft. deep filled with 
3%-in. crushed rock. The purpose 
of the roughing filter is to reduce 
the high BOD of the industrial type 


@ SCREENINGS conveyor and grit chamber screw discharge to separate Dempster- 
Dumpster containers for removal to and final disposal at the sanitary landfill. 
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sewage and make it more suitable 
for treatment in the other plant 
units. It reduces the BOD from 
about 500 mg/L to less than 250 
mg/L. The roughing filter is placed 
high on the hillside above the plant 
in order to have a gravity flow 
through the remainder of the plant 
units to the final discharge into 
nearby Flat Creek. 

The discharge from the roughing 
filter is to a primary settling basin, 
thence to a standard filter. A re- 
circulation pump is provided which 
can be used either to recirculate 
part of the flow through the rough- 
ing filter, or by a change of valves, 
can be made to reverse the order of 
flow so that sewage will first go to 
the primary settling basin, then to 
the roughing filter and finally to the 
standard filter. The remaining units 
are conventional plant units consist- 


@ ROTATING drum type fine screen 
by Link-Belt normally uses 6-mesh cloth. 


@ END view of drum screen. A 3-mesh 
cloth may be used for special conditions. 
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ing of a secondary settling basin, 
sludge digester and drying beds. 
The primary and secondary clari- 
fiers are each 50 ft. in diameter, 
with 2 hours’ retention at 1.5 mgd. 
Eimco-Process sludge and scum 
collectors are used, with scum col- 
lection assisted by a water spray 
from a nozzle mounted on the 
bridge. The standard rate filter is 
150 ft. in diameter, 6-ft. deep and 
filled with 344-in. stone. A four-arm 
Carter distributor is employed. 


Sludge Handling 


There were two problems asso- 
ciated with sludge handling: trans- 
fer of sludge to the digesters and 
scum formation in the digesters, re- 
sulting from the high percentage of 
fat in the solids. It was decided to 
employ Wemco “torque-flow” pumps 
for sludge transfer. The P.F.T.- 
Pearth gas recirculation system was 
selected to handle the scum prob- 
lem. Digestion is by means of a 
singie stage unit, equipped with a 
P.F.T. 75-ft. diameter floating cover 
and a P.F.T. sludge heater. Sludge 
drying is handled by conventional 


sand beds. 
Control Equipment 


The effluent flow is measured by 
a Parshall flume, with remote reg- 
istry in the control building, involv- 
ing Hersey-Sparling instrumenta- 
tion. A brick building houses the 
Westinghouse’ electrical control 
center, a laboratory, sludge pumps, 
Wallace and Tiernan chlorinator, 
shower, toilet and locker room. 


Results 


The operation achieves approxi- 
mately 75 to 80 percent removal of 
the influent waste and over 90 per- 
cent solids removal. The concentra- 
tion of suspended solids runs about 
450 to 500 mg/L after screening. 
The screenings and grit removal op- 
erations collect 16 to 18 cu. ft. per 
day. To date, no odor problems have 
occurred. 

Lake Sidney Lanier on the Chat- 
tahoochee River receives the efflu- 
ents of both plants. This lake also 
is our drinking source, but the in- 
take is upstream from the sewage 
treatment plant outfalls. 

Our poultry waste problem is 
under control, but this requires con- 
stant supervisory action to main- 
tain our present standards. We are 
constantly seeking improvement. 
With continued cooperation from 
the poultry industry we hope to 
continue to reduce operation ex- 
penses, yet provide adequate con- 
trol and increased efficiency in this 
operation. OOO 
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COATINGS 


for Protecting 
Water Tanks 


Cc. A. BRUCKMAN 
Industrial Paint Company, 
Sewickley, Pennsylvania 


T HAS BEEN estimated that the 

national annual cost of rust is 
$7.5 billion. The water service in- 
dustry would certainly rank high on 
any list of contributors to this cost. 
The number of elevated tanks and 
standpipes in use and being erected 
represent an increasing investment 
to municipalities and their taxpay- 
ers. Therefore, engineers and water 
managers are wisely searching for 
the best coatings to protect these 
surfaces from corrosion. 

Years ago, the interior surfaces of 
water tanks were painted with a red 
lead-linseed oil paint. Since linseed 
oil is not a water resistant vehicle, 
this type of paint did not provide 
adequate protection against corro- 
sion for those surfaces which were 
continually immersed in water; 
however, linseed oil gave excellent 
protection to the exterior surfaces. 
Realizing the need for better pro- 
tection for the interior of tanks, the 
AWWA required the addition of two 
pounds of dry litharge per gallon 
of red lead-linseed oil paint. This 
was supplied as a two-component 
package and mixed just prior to ap- 
plication. 

Because of many failures of all 
types of paints on the inside of 
water tanks, it seemed desirable to 
conduct a research program on the 
effectiveness of various paint sys- 
tems. In 1931 a number of paint 
systems were applied to a large 
water tank at Ambridge, Pa. The 
test (1) revealed that a phenolic 
system and a hot applied bitumastic 
coating were superior to the red 
lead-linseed oil paints. A similar 
test was conducted by Mahoning 
Valley Sanitary District in 1938, ex- 
cept that the interior surfaces were 
sand blasted in contrast to wire 


brushing of the Ambridge tank. In 
this test (2) the same results were 
obtained, but surface preparation 
was shown to be extremely im- 
portant. To obtain satisfactory serv- 
ice it was imperative to sand blast 
the surface of an old tank before 
repainting, or to have the fabricator 
of new tanks sand blast or pickle 
with acid to remove rust and scale 
before application of primer. 

Because of war-time experiences 
with vinyl coatings, another test was 
started in Ambridge in 1950 to 
evaluate the relative performance of 
all paint systems. This test (3) 
showed that the vinyl systems were 
superior. 

To meet the needs for a high de- 
gree of protection at a cost for ma- 
terials and application that would 
not exceed the conventional systems 
when applied at the required coat- 
ing thickness, three new coating 
systems were developed by our firm. 

The Nocoro epoxy system gives the 
same protection to the interior sur- 
faces of a water tank as the vinyl, 
without the care or high cost of ap- 
plication. This system consists of a 
primer, an intermediate coat, and a 
finish coat. The interior surfaces of 
many tanks that have been coated 
with this system are in excellent 
condition after years of use. 

There are many engineers and 
water superintendents who prefer 
to use vinyl systems, but are re- 
luctant because of the high cost. 
For these, the Nocoro epoxy-vinyl 
system was formulated. This system 
consists of an epoxy primer, high 
solids vinyl intermediate coat, and 
high solids vinyl finish coat. This 
system has provided surface protec- 
tion over a period of years. 

Others want an all-vinyl system. 
They generally specify one formu- 
lated to Government specifications: 
Wash primer MIL-C-15328A; vinyl 
red lead MIL-P-15929A; vinyl red 
lead tinted brown MIL-P-15929A; 
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Primers—Wash Primer M-4911-X 





Nocoro Epoxy Paint System 


Primer—Epoxy Zinc Chromate-Red Oxide Primer M-4800 


a Coat—Epoxy Zinc Chromate-Brown Oxide Intermediate Coat 
1 


Finish Coat—Epoxy Aluminum Finish Coat M-4802-I 


Nocoro Epoxy-Vinyl Paint System 
Primer—Epoxy Zinc Chromate-Red Oxide Primer M-4800 
Intermediate Coat—Viny! Gray Intermediate Coat M-4920 
Finish Coat—Viny! Aluminum Finish Coat M-4902-1 


Nocoro All-Vinyl Paint System 
Viny! Red Primer M-4900 


Intermediate Coat—Viny! Gray Intermediate Coat M-4920 
Finish Coat—Viny!l Aluminum Finish Coat M-4902-1 








and an aluminum vinyl finish coat 
SSPC-Paint 8-55T. Because of the 
low solid content of these materials, 
the price of application to produce 
the generally specified 5-mil coat- 
ing thickness is very high. To over- 
come this objection, the Nocoro 
all-vinyl system was developed. It 
consists of a single component wash 
primer, high solids vinyl red primer, 
a high solids intermediate coat and 
a high solids finish coat. These vinyl 
coats provide the specified film 
thickness with fewer applications, 
and keep the costs within reason. 

In the past, the exterior of water 
tanks have often been painted 
aluminum, but now with tanks be- 
ing erected in congested areas, light 
pastel shades such as greens or 
blues, which harmonize with either 
the landscape or sky, are being 
used. In the past, because of the 
slow drying materials used, it had 
been necessary to brush or roll 
these surfaces. The new fast drying 
finish coats are now being used suc- 
cessfully without damage to homes 
and parked cars when applied with 
a spray gun. Along the sea coast or 
in an industrial area where there is 
a corrosive atmosphere, the vinyl 
finish coat is recommended. For 
those who want the ultimate in an 
exterior finish coat, the acrylic 
product should be used. 


Specifications 

It is extremely important to write 
rigid specifications for the painting 
of new tanks or repainting of ones 
already erected. To obtain the best 
life from a coating, especially on 
the interior surfaces, besides proper 
surface preparation, the specifica- 
tions should require three coats of 
paint applied to a minimum dry 
coating thickness of 4% mils. The 
modern approach is to require the 
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primer film to be 15%4 to 2 mils; 
the intermediate coat to have a total 
film thickness of 342 to 4 mils, with 
the finish coat providing a total film 
thickness of at least 5 mils. It is de- 
sirable to inspect each coat to de- 
termine that the specifications are 
met, One of the main factors in- 
volved in the durability of the coat- 
ings against corrosion is the oxygen 


and water permeability of its film 
which is in direct relation to film 
thickness. Adequate protection 
against corrosion will not be pro- 
vided unless this requirement of 
film thickness is observed. 

An important practice is an an- 
nual inspection of the tank. By do- 
ing this, any areas in which cor- 
rosion is just beginning, due to 
faulty application or to a thin film, 
can be repainted to prevent further 
corrosion. This greatly increases the 
life of the coating on the interior 
of a tank. At the end of 5 to 10 
years, one finish coat applied over 
the whole interior surface will pro- 
tect for another few years, thus 
eliminating the costly operation of 
sand blasting. aera 
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Courtesy Peoria Water Works Co 


@ INTERIOR and exterior of this tank were coated with Nocoro epoxy vinyl system. 
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SNOW 

and ICE 
CONTROL— 
A Full-Time Engineering Job 


This paper was presented by Robert 
E. Lee, Snow and Ice Control Engineer 
at the First Annual Highway Conference 
sponsored by the Massachusetts Depart- 
ment of Public Works and held this year 
in Boston, Massachusetts. 


= MASSACHUSETTS De- 
partment of Public Works for 
many years has had representation 
on Committees for Snow and Ice 
Control of both the Highway Re- 
search Board and the American 
Association of Highway Officials. 
Because of this close association 
with these organizations and with 
the contacts we have had with other 
states and with toll road authori- 
ties in the snow belt, we have gained 
considerable background for our 
program. 

The duties assigned to the snow 
and ice control engineer under the 
supervision of the maintenance 
engineer are as follows: 1) Plan 
and supervise snow removal activi- 
ties; 2) study, evaluate and make 
recommendations on methods used 
in other snow belt states, published 
reports on chlorides, effectiveness 
of snow fence, methods of marking 
drainage structures, and the use 
of sand boxes; 3) prepare proposals 
for the purchase of chlorides and 
abrasives, and for highway cleaning 
and catch basin cleaning contracts; 
and 4) in conjunction with the 
right of way engineer, recommend 
the acquisition of land for main- 
tenance sites. We believe that 
Massachusettssis the first state to 
have an engifeer assigned to snow 
and ice control on a full time basis. 

We have at various times experi- 
mented with brine solutions of so- 
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dium chloride, calcium chloride and 
a combination of these two; also 
with mixtures of sodium chloride 
and calcium pellets and sodium 
chloride and flake calcium chloride. 

Our early experiments’ with 
chloride mixtures had not been very 
conclusive but we were convinced 
that the use of these mixtures did 
have advantages. 

It was decided that during the 
winter of 1959-1960, we would con- 
duct an experiment on a much 
larger scale than previously at- 
tempted. A maintenance section, 
comprising approximately 100 miles 
of highway, was selected in Wor- 
cester County. Route 15 and part 
of Poute 20 is included in this sec- 
tion. These routes carry an average 
of 15,164 cars and trucks a day and 
have grades up to 7 percent. 

It was decided to use one mixture 
of chlorides throughout the winter 
regardless of the temperature. This 
mixture was one part of calcium to 
two parts of salt by volume. Our salt 
was delivered in bulk and the cal- 
cium was delivered in bags. These 
materials were stockpiled on each 
side of a bituminous concrete pad. 
A gang of men opened the bagged 
calcium onto the pad and then a 
front end loader made a pile of the 
mixture which was continually be- 
ing turned over as the pile increased 
in size. About 1000 tons of the mix- 
ture were made at the beginning 
of the season. After the mixing was 
completed the pile was covered with 
a sheet of polyethylene to protect it 
from absorbing moisture from the 
air. 

Except in the case of low tempera- 
ture and light dry snow, the mixture 
was applied to the pavement as soon 


as possible after the beginning of 
the storm. This was spread at the 
rate of about 500 pounds per mile, 
about 14 feet wide along the cen- 
ter of each roadway of a divided 
highway. 

The action of the mixture was 
noticed in about 10 minutes after it 
was applied. Following the first ap- 
plication, patrols covered the sec- 
tion paying special attention to 
curves, hills, traffic lights and other 
known critical spots. The first ap- 
plication ordinarily lasted 3 to 4 
hours unless the temperature was 
very low. 

After an accumulation of about 2 
inches of slush, plowing operations 
were started. In the event of heavy 
prolonged storms that caused a tem- 
porary pack on the pavement a sec- 
ond application was applied in about 
four hours. 

Based on the results obtained, the 
use of chloride mixtures was ex- 
tended to many other’ areas 
throughout the state this past win- 
ter. Since this is a new approach to 
snow and ice control, we realize that 
it will take some time to acquaint 
all personnel with the use of these 
mixtures. 

The use of chloride mixtures 
proved to us that the tremendous 
amount of sand that we had used 
in previous winters could be re- 
duced. The following tabulation 
shows the tons of materials used in 
the experimental section for the past 
three years: 


1958-59 1959-60 1960-61 


Sand 11,898 1,311 165 
Salt 1,760 1,890 1,677 
Calcium 177 591 415 
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Firm costs figures are not avail- 
able for these past three years. 
However, we do know that in spite 
of the increase in cost of materials, 
savings are being made in other 
areas. These include the use of less 
equipment to spread the material, 
the elimination of auxiliary stock 
piles of sand and extra loading 
equipment. Also, a lesser amount 
of sand has to be picked up in the 
spring. 

There are both advantages and 
disadvantages of using chloride 
mixtures as determined by the var- 
ious tests that we conducted. The 
calcium chloride acts as a triggering 
agent and greatly speeds up the 
melting action. With temperatures 
in the low twenties, immediate melt- 
ing action can be noted when using 
chemical mixtures. The addition of 
calcium to rock salt appears to pre- 
vent the re-crystallization of the 
rock salt and resulted in reduced 
loss of material due to throw-off 
and bounce when spreading. 

Mixing the two chemicals, how- 
ever, involves handling and stor- 
age. On the New York Thruway 
these costs were $1.25 a ton, in Mas- 
sachusetts it was considerably high- 
er because bagged calcium was used. 
Sheds or buildings for the storage of 
the bulk calcium should be con- 
structed. While bulk calcium may be 
stored on a bituminous concrete pad 
and covered with a tarpaulin or wa- 
ter repellent cover, it would be 
easier to handle if stored in a build- 
ing. 

Pavements, when treated with the 
mixtures, have a tendency to stay 
wet longer. This may be overcome 
by spreading a light coat of un- 
treated sand which will act as a 
blotter. During prolonged storms, 


@ EMPTYING bags of calcium chloride by hand for mixing 
with salt. Use of bulk calcium chloride would reduce costs. 
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refreezing may occur if a second ap- 
plication of the mixture is not ap- 
plied at the proper time. 

The effectiveness of any plan for 
snow and ice control depends main- 
ly on two factors: 1) Choice of the 
correct procedure to be followed, 
and 2) the close observance of the 
procedures as outlined. 

We prefer to use washed sand 
which is purchased by the ton. The 
average cost is about $1.20 per ton 
The gradation of washed sand is 
more uniform than screened sand 
and gives us less trouble when 
spreading with automatics. Stones 
larger than ™% in. can be a hazard 
if spread on the highway. 

Our salt is purchased either in 
bulk or bag. In most cases the bulk 
salt is used since there is a saving 
of about $6.00 per ton. We try to 
have our salt delivered during the 
summer months. To protect it we 
use laminated paper or polyethylene 
sheets. The past year a large quan- 
tity of canvas tarpaulins have been 
purchased from the Federal Gov- 
ernment. We expect that these will 
give us better service than the paper 
or polyethylene. Plans are also being 
made to construct pole-type build- 
ings to store our bulk chlorides. 
Our calcium chloride has been pur- 
chased only in bags but bulk cal- 
cium may be available for this win- 
ter’s use. It is estimated that the 
use of bulk calcium, considering the 
previous cost of handling and open- 
ing the bags, will reduce our cost 
about $10.00 per ton. 

It is estimated that the cost to 
pick up sand spread during the win- 
ter storms ranges between $6.00 and 
$10.00 per ton. The past two years 
this Department has let out a few 
contracts for picking up sand from 


the highways, mostly along the maj- 
or routes. Our catch basin clean- 
ing contracts have been very suc- 
cessful. In 1954, we had one contract 
for cleaning 1100 catch basins at a 
cost of $5.35 each. Each year, we 
have increased the number of con- 
tracts and the cost has gone down. 
In 1960, there were 27 contracts, for 
cleaning 25,000 catch basins at an 
average cost of $3.03 each. We be- 
lieve that the cleaning of the catch 
basins is a proper charge against 
snow removal since most of the 
material removed is sand. 

As new maintenance buildings are 
established, prime consideration is 
given to our snow and ice control 
operations and the necessity for get- 
ting the equipment onto the high- 
way at the beginning of the storm. 
The use of valuable land adjacent to 
interchanges that might otherwise 
be occupied by industry or business 
is justified by the fact that prompt 
action at the beginning of a storm 
will keep the highways open. [ } 


@ BULK calcium chloride stored under 
sand and polyethylene cover for nearly 
five months still remained free flowing. 


@ FRONT-END loader is used to spread a layer of calcium 
chloride on a pile of salt to facilitate mixing the chemicals. 
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KING-SIZE MARINA 
is a Federal-County Project 


HE LARGEST small craft harbor 
in California is under construc- 
tion at Playa del Rey, a suburb 
of Los Angeles. The harbor, called 
Marina del Rey, will represent an 
eventual expenditure of about $80 
million including Federal, County, 
and private investments. Its de- 
velopment is converting below sea 
level wasteland into a model play- 
ground for southern California 
boating, fishing, and swimming en- 
thusiastics. Total area is about 800 
acres, half of which will be water 
When the basic construction is 
completed sometime late this year, 
the Marina will provide berthing 
accommodations for about 6,000 light 
craft vessels and storage areas for 
nearly 2,500 trailer-mounted boats. 
Lands are being leased within the 
Marina to establish hotels, motels, 
repair yards, shopping districts and 
other supporting features; in addi- 
tion, some of the water area will be 
leased. The private investment is 
expected to top $50 million. 

Work is being concentrated on the 
removal of about 12% million cubic 
yards of materials for the entrance 
channel, main channel, and eight 
berthing basins. This work is being 
done by Pacific Dredging Company 
of Paramount, California under a 
$3,970,886 contract. The basin dredg- 
ing is being supervised by the Corps 
of Engineers. Dredge production has 
been in the neighborhood of 1,500 
cubic yards per hour with much of 
the spoil being: pumped behind 
levees to build up the moles, and 
some deposited in other areas re- 
quiring fill. 

Pacific Dredging is affiliated with 
the Macco Corporation of Para- 
mount who is handling the construc- 
tion of some 41,000 lineal feet of 
bulkheads and installation of nearly 
50,000 lineal feet of sanitary sewers. 

Another important construction 
phase is the placing of revetment 
stone along portions of the entrance 
channel. Connolly-Pacific Company 
has been awarded the contract for 
this work which will require over 
90,000 tons of rock. 

The G. W. Boggus Company of El 
Monte, California, has the job of 
leveling the perimeter land around 
the Marina, as well as some of the 
levee construction. Nine TS-360 
motor scrapers and three HD-21 
tractors were used by the contractor 
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@ ACCORDING to the artist, this is what the new marina will look like. Project 
will berth 6,000 light craft, with storage for nearly 2,500 trailer-mounted boats. 


@ CONSTRUCTION work involved moving about a million cubic yards of dirt; other 
work included 53,000 ft. of sewers, 41,000 ft. of bulkheads and hotels, motels, etc. 
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to help move some 25,000 cubic 
yards of heavy mud and clay per 
day. About a million cubic yards 
were moved in nine weeks. Another 
contractor, Charles J. Rounds Com- 
pany of Azusa, had the contract for 
clearing and leveling approximately 
170 acres of semi-swamp land lit- 
tered with debris and stumps. 

Because of the mucky conditions 
that prevail on the Marina project, 
earthmoving chores have been chal- 
lenging if not difficult, but contrac- 
tors have been able to meet and 
beat deadlines during the course of 
construction. In addition to the 
harbor development itself, work is 
under way in building access roads 
and installing the necessary utilities. 
A main perimeter road and connect- 
ing roads to the various moles com- 
prise the major access route sys- 
tem for the new Marina. 

The cost of Marina del Rey, less 
improvements and private develop- 
ment, is about $30 million of which 
the Federal government is paying 
some 10 percent plus. The balance 
of funds, provided by the County, 
amounts to a little more than $26 
million. Of this, about $15 million 
represents borrowed funds, with $11 
million provided from general tax 
funds for purchase of the land, site 
clearance and preparation, and for 
funding one-half the cost of the 
jetties and one-half the total dredg- 
ing job. 

Certain land and water areas will 
be leased to private enterprise on 
the basis of competitive bids for a 
period of 60 years. From the leases, 
the County expects to amortize its 
bonded indebtedness within the first 
15 years of operation. Fiscal con- 
sultants estimate the revenues de- 
rived from this source will be in 
excess of 2.25 million per year, of 
which $500,000 would be required 
by the County for maintenance and 
operation of the harbor. In addition 
to this direct return, it is estimated 
that the improvements which will 
be constructed, maintained and op- 
erated by the lessees will return 
better than 1.5 million per year to 
the County in new general taxes. 
When Marina del Rey becomes a 
full-fledged nautical community, it 
will have a permanent population 
of about 6,000 persons with a week- 
end operation of upwards to 25,000 
sea enthusiasts. 

Project engineer and field super- 
intendent for Pacific Dredging Com- 
pany is G. W. Rick. Project super- 
vision for the Corps of Engineers is 
under the direction of Col. William 
T. Bradley, District Engineer, and 
Alexander R. Ross, resident engi- 
neer. OOO 
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@ 33-YEAR OLD reinforced concrete sewer force main was relocated because of 
marina construction. Tests showed increase over original strength, no deterioration, 


33-Year-Old 
Force Main 
shows 
increased 
Strength 


N CONNECTION with the con- 

struction of the Marina del Rey, 
required relocation of a 33-year old 
sewage interceptor force main and 
provided a rare opportunity to re- 
appraise the pipe. The 7,424-foot 
line was laid in 1928 on reinforced 
concrete cradles as part of the City 
of Los Angeles’ Venice Outfall Sys- 
tem. Several 8-foot sections of the 
36-in. centrifugally spun reinforced 
concrete pipe were removed from 
the new marina area in 1961 and 
two were tested by the Los Angeles 
Department of Public Works, Bu- 
reau of Standards. 

Comparison of the 1928 specifica- 
tions with 1961 test results showed 
a great increase in strength. The 
original specifications called for pipe 
to have a D-load strength of 1,100 
pounds by the 3-edge bearing test. 
In 1961 the two sections withstood 
D-load tests in excess of 2,800 
pounds. 

Outside of discoloration on the 
interior surface, there were no visi- 
ble signs of deterioration. The shal- 


low “brush marks” created during 
manufacture still showed. Upon 
testing with a screwdriver at the 
center of the flowline area, gouging 
was possible only to a depth of 
'4-inch over a width of 6 to 8 
inches. Otherwise, the concrete 
seemed sound. According to the 
Bureau of Standards the joints also 
appeared in generally good condi- 
tion after 33 years use. 

When the force main was laid, 
specifications called for minimum 
infiltration, as the line ran below 
ground water level and even under 
major creeks. Actual infiltration 
proved to be roughly one-fifth the 
specified figure. When in 1954 it 
became evident that the growth of 
Los Angeles required additional 
sewer capacity, tests of 0.133” steel 
wire in the pipe showed a yield 
point of 39,000 psi and tensile 
strength of 52,500 psi, indicating 
theoretical ability to withstand a 
hydraulic head of 126 feet. Accord- 
ingly, the operating head was in- 
creased from the original 80 to 100 
feet. 

The 36-in. centrifugally spun re- 
inforced concrete pipe was manu- 
factured in 8-foot lengths by Amer- 
ican Pipe and Construction Co. of 
Monterey Park, California. Instal- 
lation was supervised by W. T. 
Knowlton, then Metropolitan Sani- 
tary Engineer. 

Under supervision of Lyall A. 
Pardee, City Engineer of Los Ange- 
les, the old line is being replaced at 
a point closer to the ocean with 
48-in. centrifugally spun reinforced 
concrete pipe using rubber gasketed 


ras 


bell and spigot joints. C 
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A major portion of this $3,000,000 addition was built for open-air opera- 
tion, a feature made possible by the mild climate at Phoenix. This 
resulted in considerable savings in construction cost and contributed to 
the accessibility of equipment and ease of maintenance and repairs. 


ART F. VONDRICK 


Assistant Water & Sewers Director, 
Phoenix, Arizona 


INCE 1906, when the City of 

Phoenix purchased a privately- 
owned water works, the story of the 
Phoenix Water System has been an 
unrelenting task of constant im- 
provement of the water quality 
served to its customers. As early as 
1918, bond funds were used to de- 
velop an excellent supply of good 
tasting water from the Verde River 
well field, over 30 miles away from 
the city. Additional wells were 
drilled beyond the city limits in 
succeeding years but it was not un- 
til World War II that it became ap- 
parent that large additions to the 
water works were necessary to 
meet the future needs of the city. 

The surface flow of the Salt River 
and the Verde River offered de- 
pendable water supply of good 
quality. These two rivers supply im- 
poundments behind six large dams 
located 40 to 60 miles from the city. 
Except for times when torrential 
rains produce the West’s famous 
“gully-washers” you can walk across 
the Salt River in the heart of Phoe- 
nix without getting your feet wet. 
However, it was to take much more 
than engineering technology and 
construction skill to span the dis- 
tance and get the water to the con- 
sumer. 

In contrast to the riparian rights 
water laws prevalent in the East, 
the basic water law of Arizona is 
one of prior appropriation and bene- 
ficial use. The right to appropriate 
water is a right that belongs to the 
land-owner, but the water appro- 
priated is appropriated for the land. 

The operation of the storage dams 
and the appurtenant canals are the 
responsibility of the Salt River Val- 
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ley Water Users’ Association. This 
association delivers water to land 
and to the users, based on estab- 
lished historical rights of appropria- 
tion. This irrigation project was the 
basis for the excellent agricultural 
economy that flourished in the 
valley. Thus the water was not there 
just for the taking or asking. 

When the Salt River Project was 
first developed in 1903, all the lands 
in the project, including those within 
the City, were entitled to water. As 
the lands served by the Phoenix 
Water System were sub-divided, the 
water system required more water. 
As these lands were no longer culti- 
vated, the irrigation needs became 
less but deliveries became physical- 
ly more difficult to meet. This was 
the situation that confronted the 
project and the city in the post-war 
years. 

Both of these problems were 
solved in 1952 by an agreement 
between the Salt Riv...” Valley Water 
Users’ Association and the City of 
Phoenix, under which the city ob- 
tains surface water for domestic 
purposes by obligating itself to 
deliver water to the lands. In turn 
the city must pay to the association 
the land-owners’ yearly water as- 
sessment charges. The raw water is 
delivered to the city’s filtration 
plant. The city in turn delivers the 
water to the land owner through 
water mains. 

The agreement paved the way for 
the engineers and subsequent im- 
provements to the water system 
production facilities, for the most 
part, have been directed toward in- 
creasing the utilization of surface 
water supplies. Aside from develop- 
ing a better quality water, surface 
supplies present an economic advan- 
tage, since pumping of ground water 
is becoming increasingly costly. 

The latest such improvement was 
a 60-mgd addition to the Squaw 


Peak Water Filtration Plant com- 
pleted in 1960. The expansion in- 
creased the plant capacity to 90 mgd 
and made this plant the largest 
single facility in the water system 
having a total production capacity 
of 240 mgd. The design of this plant 
took advantage of operating and 
maintenance experiences at the 
older Verde Water Filtration Plant 
and the original Squaw Peak Works, 
both of which employ pre-sedimen- 
tation, raw-water pumping, with 
coagulation, sedimentation and rapid 
sand filtration. If anything in par- 
ticular can be said about it, probably 
accessibility to equipment and ease 
of maintenance are the features to 
be noted. 

Phoenix’s famous climate is some- 
what of an asset to the design en- 
gineer as well as to the tourist trade 
and the “aches and pains” group. 
Winter weather is not a design con- 
sideration; however, summer-time 
temperatures of 110°F. and cloud- 
bursts are. 

Aside from filter operating con- 
soles, the chemical building, and the 
clear water reservoirs, nothing has 
a roof on it. Certain critical equip- 
ment such as the raw water pumps 
merit motor construction to meet 
the high ambient temperatures and 
the rain problem. But, in general, 
most standard motorized equipment 
can be installed outdoors without 
difficulty. The savings in building 
structures over pumps, filters, etc. 
are considerable. As mentioned 
above the design treating capacity 
of the additions is 60 mgd, however 
the maximum hydraulic capacity is 
in excess of 80 mgd. 


Presedimentation Basin 


The plant site is on the north 
bank of the Arizona Canal which 
delivers most of its quota of irriga- 
tion water to the north and north- 
west parts of the valley. Water de- 


PUBLIC WORKS for December, 1961 





liveries are regulated and water 
must be “ordered” as required by 
the City. The raw canal water 
enters the presedimentation basins 
by gravity where mud, sand, and 
silt are allowed to settle out prior 
to pumping. The new basin is about 
525 ft. long and 81 ft. wide, with a 
holding volume of 324,000 cu. ft. 
The detention time is about 58 
minutes at 60 mgd. The basin inlet 
structure is concrete with manually 
operated sluice gates for control, 
but the basins themselves are 
merely excavated in the natural 
terrain. The site is at the base of 
Squaw Peak Mountain in re-ce- 


mented talus, and side slopes of 1:1 
were maintained without difficulty. 
The design of these basins con- 
sidered the fact that during rainy 
seasons trubidities in the canal 
could be extremely high and basin 
effluent turbidities of 2,000 units 
could be tolerated easily in the 
treatment process. Generally, tur- 
bidity reduction through the basins 
is a minimum of 50 percent. Ac- 
tually canal and river turbidities 
have reached over 20,000 units dur- 
ing plant runs but 5,000 units in the 
presedimentation basin effluent is 
a practical limit tolerated in the 
plant. 
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@ LAYOUT of Squaw Peak filtration plant showing Canal and treatment units. 
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The excavation for the presedi- 
mentation basin as well as much of 
that for the other units required 
blasting. However, this blasting had 
to be performed so that no damage 
would result to any facility on the 
side. Blasting at any one time was 
limited to 10,000 square feet. In 
spite of much of the work being 
undertaken adjacent to a 66-in. 
pipeline and the existing gunite 
lined reservoir, no mishaps occur- 
red, other than some _ shattered 
windows; and all the excavation 
was completed successfully. 

With the addition of 90 mgd in 
new pump capacity, the total avail- 
able pumping capacity is 150 mgd. 
The pumps are vertical, mixed flow, 
single stage units ranging in capac- 
ity from 5 mgd to 20 mgd, each 
pumping against 70 feet of head. 
After pumping, during treatment, 
the water flows through the entire 
plant by gravity and into the 
reservoirs. These reservoirs serve 
the principal part of the city in- 
cluding the downtown area by 
gravity pressure, the water being 
delivered through pipelines 66, 60, 
54 and 48 inches in diameter. A 
all elevations too high to be served 
from the reservoirs by gravity, 
booster pumping stations are op- 
erated to maintain adequate pres- 
sures for the consumers. 


Chemical Application 

Provisions are made for applica- 
tion of alum, lime, carbon and 
chlorine at various points in the 
plant. Normally, alum is all that 
is required for effective coagulation 
since the raw water generally has 
sufficient natural alkalinity for floc 
formation. While under normal op- 
eration the alum is fed to the plant 
influent; it can also be applied to 
the presedimentation basin or di- 
rectly to the six flash mixers. Pro- 
vision for feeding lime is made up- 
stream from each of the two pre- 
mixers. 

The plant addition 
with four gravimetric belt-type 
chemical feeders. Two alum ma- 
chines each has a maximum capac- 
ity of 2,000 lbs per hr. A third 
chemical feeding machine is a com- 
bination lime or alum feeder which 
serves as a standby. Additional 
standby capacity is on hand by 
virtue of an interconnection to the 
facilities in the original plant. The 
fourth machine is solely a lime feed- 
er. 

The carbon feeding arrangement 
is a new one for Phoenix, using 
carbon slurry. One carbon slurry 
mixer is installed in each of two 
activated carbon concrete slurry 


is equipped 
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tanks. Each of the mixers is capable 
of wetting down and producing 
complete uniformity of a carbon 
slurry within two hours, after 15,- 
000 Ibs. of activated carbon has 
been introduced into the carbon 
slurry tank containing 15,000 gal- 
lons of water. These mixers like- 
wise maintain a uniform suspen- 
sion at low speed. The carbon slurry 
is fed when necessary by two 
“progressing cavity” type pumps 
equipped with variable speed drives. 
Carbon can be applied to the pre- 
sedimentation basin, the plant in- 
fluent channel, or atop the sand 
filters at a maximum rate of 5,000 
Ibs. per day. The slurry tanks hold 
about six days’ supply at the maxi- 
mum rate of feed. In contrast to dry 
feeding methods used at our other 
plants, this system is a lot cleaner 
and more convenient. 

Connections were built into the 
new part so that alum could be fed 
from both chemical buildings to 
either the existing or new side of 
the plant. Likewise the carbon slur- 
ry feed from the new plant can be 
directed to the old plant. In addi- 
tion, each of the operator’s labs in 
the chemical buildings has a com- 
plete set of sampling lines fo: all 
operational units. 

Most of the coagulant distribu- 
tion system piping, the carbon slurry 
pipe, the chlorine solution piping as 
well as plant sample water piping 
is of plastic. It is carried through 
the tunnels and galleries on pipe 
trays usually suspended overhead 
on side walls. The pipe trays pro- 
vide continual support of the plastic 
piping without the use of individual 
pipe hangers or supports and permit 
installation of light wall plastic 
pipe. The pipe trays and the pipes 
thereon are easily accessible for 
inspection, repairs or any other 
maintenance required. 

The chlorination facilities pro- 
vide for application at the plant 
influent, filter intakes, the plant ef- 
fluent channel and the reservoir ef- 
fluent. Three chlorinators are fur- 
nished having a combined capacity 
of 14,000 lbs. per day, along with 
two 6,000 lb. per day chlorine evap- 
orators. 

The chlorinators are of the vac- 
uum solution feed type with volu- 
metric control. The two large ma- 
chines each have a capacity range 
of 600 to 6,000 lbs. per day and the 
smaller machine 200 to 2,000 lbs. 
per day. This arrangement provides 
extreme flexibility as well as stand- 
by capacity. 

Chlorine storage capacity includ- 
ing units in use on scales allow 20 
one-ton cylinders to be retained on 
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hand. This amounts to 16 days’ sup- 
ply based on an average dosage rate 
for the month of maximum water 
production. 

The City of Phoenix through its 
Central Purchasing Office contracts 
annually for all its chlorine, alum 
and lime needs as well as many 
other items. Actually, the stock 
supply of any chemical is replen- 
ished almost on demand, and as a 
matter of operation, 100 percent 
utilization of storage capacity is 
rarely maintained. 


Coagulation 


After the addition of coagulants, 
two vertical turbine impeller type 
mixers uniformly distribute the 
chemicals throughout the raw water 
while the water passes through two 
pre-mixer basins installed in series. 
These basins are approximately 8 by 
8 by 11-ft. SWD and provide a de- 
tention time of 15 sec. at design rate 
of flow. 

Following this operation, the raw 
water is diverted into six parallel 
flow units. The initial portion of 
each unit comprises a flash mixer 
basin. The flash mixers are similar 
to the pre-mixer units except for 
size and hydraulic capacity. 

The coagulators are installed in 
six parallel basins 77 ft. wide, 60 ft. 
long and 10 ft. 9 in. SWD, providing 
about 50 minutes detention. The 
coagulators are the paddle type, with 
shafts installed parallel to the flow. 
Each basin has six separate shafts. 
Two drive units are provided for 
each basin with each drive unit op- 
erating three rows of paddle mixers 
through chain linkage in a dry com- 


partment. The dry compartment ac- 
tually is the main access tunnel to 
the pipe gallery below the sand 
filters. Variable speed drives are 
provided with a 3 to 1 ratio. 

The six parallel settling tanks are 
each 220 ft. long by 77 ft. wide by 
10-ft. SWD and are equipped with 
Straightline collectors. In all there 
are 24 longitudinal collectors and 6 
cross collectors. A surface settling 
rate of less than 600 gals. per sq. ft. 
per day and a weir overflow rate of 
less than 20,000 gals. per lin. ft. per 
day were used as design bases. 
These criteria have proven very 
satisfactory in the past and continue 
to do so in the new plant. Together 
with effective tank baffling, this 
type of design continues to produce 
a filter influent that very rarely ex- 
ceeds 5 units of turbidity. 


Rapid Sand Filters and 
Wash Water Tanks 


Each of the six parallel flow units 
incorporates two sand filters. Each 
filter is 3542 by 38 ft. providing 
about 1160 sq. ft. of sand area. The 
sand beds are 24 ins. deep, with 11 
ft. of free board. The design rate of 
filtration is 5 mgd per filter or 3 
gpm per sq. ft. 

The filters are equipped with self- 
propelled rotary filter agitators, 
operated prior to backwashing. 
Backwash water is supplied from 
two one-million gallon steel tanks 
mounted on natural terrain at the 
proper elevation. A maximum back- 
wash rise rate of 36 ins. per minute 
is a design factor. 

Actually the wash water tanks 
serve a dual purpose in that their 





Butterfly Valves 

Sluice Gates 

Propeller Type Meters 

Electric and Pneumatic Meters 
Variable Orifice Meters 

Filter Flow Controls 

Carbon Mixers 

Pre-Mixers 

Flash Mixers 

Coagulators 

Sludge Collectors 

Raw Water Pumps 

Dry Chemical Handling Equipment 
Dry Chemical Feeders 
Chlorination Equipment 


Air Compressors 
Filter Agitators 

Wash Water Pumps 
Plant Water Pumps 
Carbon Slurry Pumps 





List of Major Equipment 


Electrical Sub-Stations and Control Centers 


Henry Pratt Co. 

Rodney Hunt Machinery Co. 
Hersey-Sparling Meter Co. 
B-I-F Industries, Inc. 
Fischer & Porter Co. 

Infilco Inc. 

Mixing Equipment Co., Inc. 
Mixing Equipment Co., Inc. 
Mixing Equipment Co., Inc. 
Equipment Engineering Co. 
Link-Belt Co. 

Byron Jackson Pumps, Inc. 
Link-Belt Co. 

Wallace & Tiernan, Inc. 
Wallace & Tiernan, Inc. 
Westinghouse Electric Corp. 
Gardner-Denver Co. 

Palmer Filter Equipment Co. 
Byron Jackson Pumps, Inc. 
Aurora Pump Div. 

Robbins and Meyers Inc. 
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@ PLASTIC pipe was used extensively for coagulant distri- 
bution, carbon slurry, chlorine solution and sampling pipes. 


elevation provides water pressure to 
a part of the “second pressure zone” 
of the water system. 


Filter Controllers 


The Squaw Peak plant filters are 
equipped with effluent rate con- 
trollers and a master control system 
which work in conjunction with 
each other. Each filter effluent con- 
troller consists of a venturi tube 
with a hydraulically operated con- 
trol valve actuated by a pneumati- 
cally controlled pilot valve and a 
pneumatic transmitter. 

The control valve is rubber lined 
and of the butterfly type. The con- 
troller actuating mechanism is of 
the pneumatic-hydraulic type in 
which an air pressure proportional 
to the flow is balanced against a 
pneumatic loading pressure. The 
pneumatic loading pressure is ad- 
justed either by a manual rate set- 
ter on the filter control table or 
through the master control system. 

One filter console is installed in 
each of the four filter buildings, 
each console having controls for 
three filters. These provide means 
for switching rate-of-flow control 
from operation by the master con- 
trol system to individual filter oper- 
ation or vice versa. In addition, the 
rate of flow through each filter can 
be set or varied manually. A hy- 
draulically operated pilot valve is 
furnished for each filter for inde- 
pendent operation of the control 
valve in the event of failure of the 
pneumatic system. 

The master control system is 
pneumatic and serves to maintain 
equal rates of flow from each of the 
filter effluent controllers which are 
in service at the time. 

The wash water ‘control system is 
similar to the filter effluent control 
system, using a venturi tube with a 
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hydraulically operated butterfly 
control valve and a rate of flow 
converter. An automatic program- 
mer is included in the backwash 
procedure to control the rate of in- 
crease of rise and to control the 
maximum rise. This equipment in- 
sures a uniform and optimum pro- 
cedure of filter washing. 

An important innovation that 
benefits our operation is the ar- 
rangement of the electrical facili- 
ties. The power comes into the main 
panel first, then is sent to various 
local panels throughout the plant. 
The various local panels have dis- 
connect switches for all local area 
equipment which permits shut down 
for maintenance without having to 
go to the main panel. 


Sequence of Work 


In order that the existing plant 
and reservoir would not be put out 


of service during certain critical 
months, certain portions of the con- 
tractor’s work had to be performed 
at specified times. 

There is a period of time, usually 
in January and/or February when 
the Arizona Canal is drained for 
canal repair and improvements. 
During this period the existing 
Squaw Peak plant would be out of 
service. The contractor was required 
to coordinate certain portions of this 
work with the shut down period and 
complete these within the shut down 
time. 

The work that was completed dur- 
ing the off-peak season and the 
shut down period consisted princi- 
pally of items tying in the new 
with the old and for converting the 
electrical system to a primary 
metering set-up. 

The new raw water presedimen- 
tation basin together with the in- 
fluent and effluent walls, the pump- 


@ FILTER operating room showing bank of indicating and 
recording gages and three filter operating consoles at right. 


ing station concrete structure and 
the retaining walls and forebay sec- 
tion had to be constructed prior to 
any work in the existing basin. 
Work on the existing basin had to 
be done during the canal shut down 
period as well as the installation of 
connecting lines. 

Likewise, the contractor had to 
construct the reinforced concrete 
bar rack structure ahead of the ex- 
isting raw water pre-sedimentation 
basin near the canal during the 
shut down period and also construct 
the influent and effluent walls in 
the existing basin with 60-in. pipe 
connections to the new pumping 
structure during this time. 

All the sluice gates, gate opera- 
tors, bar racks, structural steel and 
other materials had to be on hand 
prior to the commencement of the 
work. 

The contract cost of the new addi- 
tions amounted to $3,137,700 ex- 
clusive of a new 20-mg reservoir 
and a new one million gallon wash 
water tank. Fisher Contracting Co. 
was the contractor and the plant 
was put into service on time in spite 
of a 55-day strike and delays in 
equipment deliveries. Plans, specifi- 
cations and inspection of construc- 
tion were carried out by John A 
Carollo, Consulting Engineers 

The main visitor’s attraction at the 
new additions is a feature that em- 
phasizes that “seeing is believing.” 
Tours through the plant are con- 
cluded at a viewing window located 
over the clear water tunnel leading 
to the reservoirs. By means of un- 
der water lights, visitors glimpse 
the “Phoenix Bird” through a 16- 
ft. depth of water. The “Bird” is a 
colored mosaic built into the floor 
of the tunnel and probably is one 
of the best public relations tools we 
have. | 
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6 Years of 


- 


Refuse Composting in Britain 


J. GRINDROD 
New Milton, Hants., England 


[NCE the City of Edinburgh 

first began converting its do- 
mestic refuse into compost in 1955 
by means of an experimental Dano 
Bio-Stabilizer, interest in this proc- 
ess has been aroused in many parts 
of the world. Although some towns 
may be geographically fortunate in 
having a_ sufficiency of tipping 
[dumping] space for refuse in its 
crude state, most cities must reduce 
their demands on limited tipping 
facilities by treating their refuse 
either by separation and incinera- 
tion or by composting. 

It has to be borne in mind, how- 
ever, that the amount of refuse that 
has to be disposed of keeps in- 
creasing; that, whatever the means 
of disposal practiced, much of the 
wastes must go back onto or into 
the land; and that the capacity of 
the land to receive this refuse is 
limited. 

When, in 1953, the City of Edin- 
burgh was considering the construc- 
tion of a fourth refuse disposal 
plant, against the advantages of sep- 
aration and incineration were the 
disadvantages of high capital and 
maintenance costs and the possi- 
bility of atmospheric pollution. 
There was also a long-standing ar- 
rangement to supply manure to 
farms, nurserymen and household- 
ers in the vicinity. Moreover, steps 
would have to be taken soon to deal 
with the city’s sewage sludge. 
Finally there was the strong per- 
sonal conviction of the City Engi- 


neer and Manager, Norman Wilson, 
that incineration was destroying 
wastes which should be returned to 
maintain and increase the fertility 
of the soil. 

Although experiments in com- 
posting by Sir Albert Howard’s In- 
dore process were carried out before 
and after the Second World War, no 
real progress was made in this di- 
rection until the Dano Engineering 
Company, of Copenhagen, Denmark, 
introduced their system. In 1955, 
the first Edinburgh composting plant 
was placed in experimental opera- 
tion at Seafield. 

This Dano plant consisted of a re- 
ceiving hopper, a rotating drum 
and a screening arrangement to 
separate the compost from uncom- 
postable materials. The system con- 
sisted of rotating the drum or cylin- 
der, known as the stabilizer, into 
which the refuse was charged. 
Moisture was added and air sup- 
plied. The refuse was retained for a 
period of approximately five days, 
the drum rotating meanwhile to 
mix thoroughly and break up the 
material, exposing the maximum 
surface area to bacterial attack. On 
discharge at the end of five days, 
contraries and unwanted materials 
were separated from the compost 
by screening. The process was a 
continuous one, refuse being fed in 
one end and the composted material 
extracted at the other. 

Since no sewage sludge was avail- 
able for moistening the mass in the 
drum a 2 percent ammoniacal 
liquor from the local gas works was 
added instead. 

It was found from the use of this 
plant that crude refuse was un- 


suitable for composting because of 
the high cinder and dust content, 
especially of winter refuse, but that 
an acceptable compost could be 
produced from the organic “tail- 
ings.” It was also found that the 
maximum amount of liquid that 
could be added was 80 gallons per 
ton of tailings treated, that compost 
and rejects were not easy material 
to screen and that, from the mar- 
keting point of view, there was a 
ready demand for the compost. 

From these findings it was con- 
cluded that Edinburgh’s refuse dis- 
posal problem could best be met in 
the future by retaining the normal 
process of reception, screening and 
salvage extraction up to the inciner- 
ation stage, but, at this point, sub- 
stituting composting stabilizers for 
furnaces. 

Subsequently, a contract was 
placed with the Dano Company for 
the construction of a refuse separ- 
ating and composting plant with a 
capacity of 140 tons of crude refuse 
per day. A site was obtained at 
Craigmillar, in an area predomi- 
nantly of playing fields and resi- 
dential development where it is 
doubtful whether planning consent 
would have been granted had there 
been any question of incinerators 
or chimneys. At the same time, it 
was arranged for a stabilizer to be 
installed at the council’s old Pow- 
derhall incinerator plant where the 
furnaces have been out of commis- 
sion for several years. 

The Craigmillar plant includes 
refuse receiving hoppers, each of 
40 tons capacity; screening and 
salvage extraction arrangements; 
and two Dano Bio-Stabilizer units, 
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@ PANORAMIC view of the Dalmoak composting plant which is designed to handle 
25 to 27 tons per day of refuse plus sewage detritus and serve 25,000 population. 


each of 310 cubic yards capacity. 
This plant deals with all of the do- 
mestic refuse from the south side 
of the City, serving a population 
of about 150,000. Steel plate convey- 
ors situated in the receiving hop- 
pers deliver the refuse to conveyor 
belts which carry it to vibrating 
screens where ashes, dust, stones 
and glass are extracted and removed 
to tip. The refuse elements which 
fail to pass through the perfora- 
tions are carried forward to rubber 
belt conveyors where tins and fer- 
rous metals are magnetically ex- 
tracted and other salvage picked 
off by hand. The remaining refuse 
drops off the end of the picking 
belts into Dano Bio-Stabilizers 
which are _ horizontally rotating 
cylinders, each 80 feet long and 11 
ft. 6 in. diameter. Sewage sludge or 
other suitable liquid is injected at 
the rate of 70 gallons per ton of 
refuse, while, along the length of 
each cylinder, air is blown through 
nozzles into the mass of refuse. 
Regulation of the entry of the air 
and liquid permits aerobic condi- 
tions to be created in the refuse. 
Optimum fermenting temperature is 
between 120 and 130° F. In approx- 
imately five days the fermented 
refuse is discharged to a rotary 
screen where contraries are re- 
moved. The compost is passed over 
a glass extraction device and then 
conveyed to a storage bay, either 
for immediate sale or for retention 
during a further maturing period. 

The district served by the Craig- 
millar plant does not make a con- 
tinuous demand on the plant up to 
its rated capacity of 140 tons per 
day. In the year ended May, 1960, 
it had put through 28,422 tons equal 
to an average of 545 tons per week. 
During the thirteen consecutive 
weeks from 9th January to 2nd 
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April, however, when one of the 
incinerator plants was closed down, 
the Craigmillar plant dealt with 
10,193 tons, averaging 784 tons per 
5% day week, with the highest 
week’s throughput being 845 tons. 

Compared with the operating 
costs at the Edinburgh City Coun- 
cil’s Seafield separation and inciner- 
ation plant, which is roughly of 
comparable size, those at Craig- 
millar work out at 4s./2d. per ton 
of crude refuse cheaper over a 
year’s operation. Including capital 
costs, a total saving of about 9s/- 
a ton is estimated over a compar- 
able incineration system. Other less 
tangible assets, of course, include 
soil betterment, absence of at- 
mospheric pollution, a remarkably 
clean environment and a process 
which will, in due course, go a long 
way toward helping the city to 
tackle its sewage problems. 

For every 100 tons treated at the 
Craigmillar composting plant, 57.8 
tons of dust and cinders, stones and 
glass, tins and other salvage were 
extracted, compared with 53 tons in 
the Seafield separation and inciner- 
ation plant. While 42.14 tons of 
“tailing” were charged to the com- 
posting stabilizers, 47 tons were 
charged to the furnaces; 21.8 tons of 
uncompostable rejects from the 
stabilizers compares with 21.1 tons 
of clinker from the fires, but 24.7 
tons of compost were left as a sal- 
able asset. Out of every 100 tons of 
crude refuse, approximately 25 tons 
of compost was obtained. 

Recent samples of compost, when 
analyzed, showed a nitrogen content 
of 0.50 to 0.63 percent; phosphoric 
acid 0.31 to 0.55 percent; potash 0.19 
to 0.25 percent; and moisture 48.0 
to 55.8 percent. 

At Edinburgh the maximum tem- 
perature reached in the stabilizer is 


130°F. Since a few hours at 120°F 
is regarded as sufficient to eliminate 
pathogenic bacteria, it would seem 
that the Dano process provides a 
margin of safety in this respect. A 
further feature of composting, 
however, is the activities of the 
saprophytic bacteria in reinforcing 
the destruction of pathogens by heat. 
In tests undertaken by Dr. L. F. 
Howitt, Assistant Medical Officer 
of Health, Edinburgh, no enteric or 
dysenteric organisms were found in 
the compost. 

Earlier troubles associated with 
the presence of broken glass and 
similar materials in the compost 
have been eliminated. The compost 
contains the major plant nutrients, 
nitrogen, potash and phosphate, to- 
gether with trace elements such as 
iron, boron, manganese and copper. 
It is rather similar in texture to 
leaf mould, is clean to handle and 
free from smell. According to an 
analysis by the Edinburgh School 
of Agriculture, the compost has a 
carbon/nitrogen ratio of 22:1. 

In the early stages of Edinburgh 
composting, the Corporation sold 
the end product direct to consum- 
ers; but, with the placing in opera- 
tion of the Craigmillar and Powder- 
hall plants and the increase in out- 
put potential to 10,000 tons of com- 
post a year, it was decided to place 
marketing in the hands of a con- 
tractor. A three-year basis was later 
extended for a further period of 
seven years at a selling price, ex 
works, of £1 per ton. 

Following the lead given by Edin- 
burgh, similar moves have been 
made by a number of other Scot- 
tish authorities. The County Council 
of Dunbarton has been operating a 
plant at Dalmoak, near Renton, 
Dunbartonshire, for the past year, 
while Kilmarnock, Mid Calder, 
Aberdeen and other authorities 
have been considering the technique. 
In England, the Leicester City 
Council has also been studying the 
possibility of operating a Dano com- 
posting plant, using sludge from a 
new sewage disposal works. 

The new composting plant of the 
Dunbarton County Council is sited 
near the Dalmoak pumping station 
and disposes of domestic refuse 
from the Vale of Leven area of the 
county with sewage sludge detritus 
from the pumping station which 
serves the same area. It is designed 
to handle 25 to 27 tons of crude ref- 
use per day and of absorbing 5 tons 
of sewage detritus per day having 
a moisture content of 92.4 percent. 
It will serve a population of 25,000 
people. The estimated cost of this 
plant is £74,400 ($208,000). 000 
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“ puilds equipment 


to last... 


How long will it last? This is the question every city official must ask when 
he buys equipment, because true annual cost consists of initial price, plus total 
maintenance and operational costs, divided by the number of years it retains 
its efficiency. Many cost-conscious officials know that many pieces of our 
equipment are still efficient after 25 years of service. 
DEMPSTER BROTHERS 
inc. Write Dept. PW-12 


KNOXVILLE es TENNESSEE for your copy of 
Catalog Brief 160 
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AMERICAN PUBLIC WORKS ASSOCIATION, 1313 EAST 60th STREET, CHICAGO 37, ILLINOIS 





NATIONAL PUBLIC WORKS WEEK A-OK 


Reported by 
DON FAIRLIE 


Director of Public Relations, 


American Public Works Association 


The recently-held second annual 
National Public Works Week ob- 
servance was, in the balance, a 
great stride toward gaining national 
recognition for this event and in 
bringing before the public its mes- 
sage on behalf of the public works 
official, his problems, plans and need 
for citizen interest and support. 

NPWW is still in its infancy, but 
the consensus of opinion is that the 
“infant” had a resounding second 
birthday, thanks mainly to the 
physicians in constant attendance. 

Kiwanis International, continuing 
co-sponsor of the observance, again 
this year demonstrated sustained 
enthusiasm and support. From Cam- 
den, Arkansas to Los Angeles, Cali- 
fornia, from Washington, D.C. to 
Olympia, Washington, individual 
Kiwanis clubs untiringly accommo- 
dated APWA requests, sought local 
publicity for NPWW and in numer- 
ous other ways showed definitely 
that they share the APWA convic- 
tion that recognition and encourage- 
ment of public works officials is a 
most worthwhile endeavor. 

Individual members of APWA, 
chairmen and members of specially 
named publicity committees, the 
APWA public relations committee 
and chapter officers have taken 
“drawing board” plans for the ob- 


servance and put them to work in 
their communities. 

Official sanction and notice for 
National Public Works Week came 
in the form of proclamations or 
statements of support from the gov- 
ernors of Alabama, Arizona, Cali- 
fornia, Colorado, Connecticut, Dela- 
ware, Georgia, Hawaii, Illinois, 
Iowa, Kansas, Kentucky, Maryland, 
Minnesota, Missouri, Nebraska, New 
Jersey, New Mexico, New York, 
North Dakota, Oregon, Pennsyl- 
vania, Rhode Island, South Carolina, 
South Dakota, Tennessee, Texas, 
Utah, Vermont, Virginia, West Vir- 
ginia, Wisconsin, Wyoming, and the 
District of Columbia. Mayors of 
cities from Tallahassee to New York 
to Seattle to Beverly Hills have 
issued similar proclamations observ- 
ing NPWW. 

In many instances, APWA and 
Kiwanis representatives were able 
to arrange for signing ceremony 
photographs which have been used 
for state and national publicity pur- 
poses. The City of Cincinnati and 
many other communities supple- 
mented press coverage with “open 
houses” and tours of public works 
facilities. 

All these measures were taken to 
accomplish NPWW’s three-fold pur- 
pose of increasing citizen awareness 
of the function and importance of 
public works, gaining recognition 
for outstanding public works offi- 
cials and encouraging talented 
youngsters to consider a career in 
this field. 


The attainment of these purposes 
is a worthwhile and overdue effort. 
Without the support of Kiwanis In- 
ternational and APWA members, 
state and city governments and 
the news media (including Pus.ic 
Works), the National Public Works 
Week program would still be a 
“good idea” rather than an already 
going concern. 

The main objective now must 
be to keep NPWW not only going 
but growing as well. It is not yet 
out of the woods that envelop the 
early stages of any such program. 
It must fight for survival and recog- 
nition among the other really 
worthwhile weeks or months that 
are set aside for other than purely 
commercial purposes. Neither Rome 
nor “Smokey the Bear” was built 
in a day, a year or even two years. 

To gain the recognition public 
works officials deserve, the con- 
tinued support of persons who be- 
lieve in the merit of this observance 
is essential. Public works officials 
who maintain good public and press 





A Correction 


APWA’s newest Board Mem- 
ber and Director of Region 6 
is Hugo G. Erickson, City Co- 
ordinator of Minneapolis, Min- 
nesota, and not David L. Erick- 
son of Lincoln, Nebraska, as 
reported in the November 
“APWA News Bulletins.” Your 
editor regrets the error involv- 
ing these two prominent mem- 
bers of the Erickson clan. 














OFFICERS: Albert G. Wyler, New Orleans, La., President; Edward Booth, Bismarck, N.D., Vice President. REGIONAL DIREC- 
TORS: (term ending 1962) Paul R. Screvane, New York, N. Y.; Manon P. Phillips, Augusta, Ga.; Hugo G. Erickson, Minne- 
apolis, Minn.; (term ending 1963) George J. Maher, Lewiston, Maine; Robert S. Hopson, Richmond, Va.; Harlan H. Hester, 
Fort Worth, Texas; (term ending 1964) Lloyd D. Knapp, Milwaukee, Wisc.; John A. Lambie, Los Angeles County, Calif.; Roy 
W. Morse, Seattle, Wash. Immediate Past President, Frederick W. Crane, Buffalo, N. Y. Robert D. Bugher, Executive Director. 
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relations at all times should have no 
difficulty in getting cooperation for 
their NPWW program. 

With the continuing and very ef- 
fective support that has been given 
during the past two years, the Pub- 
lic Works Week observance will be 
an invaluable means of developing 
sustained citizen interest in public 
works personnel, problems and 
future planning. 


Mississippi Makes It 36 


The newly-formed Mississippi 
chapter of the American Public 
Works Association, brings to 36 the 
number of APWA chapters now 
actively engaged in the discussion 
of mutual problems facing public 
works officials, planning of regional 
conferences to learn of the latest in 
improved public works practices 
and techniques, and promotion of 
citizen interest in this field of valu- 
able service to the American public. 

The nucleus of the Mississippi 
chapter was formed at an October 
meeting of public works officials 
held in Jackson. The 25 charter 
members of the chapter named John 
Teunisson, city engineer and direc- 
tor of public works, Greenville, 
Mississippi, as their first president. 
Other officers are vice-president, Ed 


si, 


@ W. J. Caraway, executive vice president of the Mississippi Municipal Assn., 
addresses public works officials at the first meeting of the new Mississippi chap- 


ter. 


Others at the speaker's table are APWA Director Manon Phillips, city engi- 


neer and director of public works, Augusta, Ga.; APWA Executive Director Bob Bu- 
gher; and Chapter President John Teunisson, director of public works, Greenville. 


M. Stiles, city engineer and director 
of public works, Natchez; and secre- 
tary-treasurer, Frank Jones, city 
engineer, Greenwood. 


Snow and Ice Control Discussions 


A well-attended Fall meeting of 
the New York-New Jersey Metro- 
politan Chapter held at Bear Moun- 
tain Inn, Bear Mountain State Park, 
New York, featured a technical ses- 
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WORK 
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LIQUID 
PROTECTIVE 


SKIN 
COAT 


Helping squelch trouble before it begins, 
new Go-Jo Liquid Protective Skin Coat 
creates an invisible, greaseless barrier 
that prevents dirt and irritants from enter- 
ing the pores. Liquid Protective Skin Coat 
does not impair sensitivity as do gloves 
and will not affect materials handled, 











DURING 
AND AFTER 


WORK WASH 


WITH 


It’s best to wash as often as grease and 
grime accumulate. (Prior application of 
Skin Coat facilitates clean-up.) Go-Jo 
Creme Hand Cleaner contains antiseptic 
GT-7 to help prevent irritation, and may 
be used without water for the frequent 
on-the-spot clean-ups. 











sion devoted to all phases of snow 
and ice control. Panelists were 
Henry Liebman, director of opera- 
tions of New York City’s Depart- 
ment of Sanitation; August E. Zent- 
graf, chief engineer, Department of 
Public Works, Newark, N. J.; Julius 
J. Dworschak, village engineer, 
Pelham Manor, N. Y.; and Gary 
Byrd, associate editor of PusLic 
Works. Topics covered winter main- 


tenance preparations and opera- 


3-STEP PROGRAM FOR HAND CARE 


eansing Effectiveness Plus Positive Precaution Against Skin Irritation 





LIQUID 
PROTECTIVE 


SKIN 
COAT 


Because its emollient ingredients replace 
natural skin oils and soothe tiny nicks 
and scrapes, it aids in keeping the hands 
in good condition for the next day’s work. 





The Go-Jo Heavy Duty Dispenser cuts handcleaning 


costs up to 75% by ae the right oo . 
or a quick, thoroug 


Precision engineering eliminates waste. 


Go-Jo Creme Hand Cleaner 
clean-up. 


FOR MORE INFORMATION WRITE: Dept. PW-121 


INC. ..22.°2 
@ Akron 98, Ohio 


THIS gO:jO TEAM COMBATS 
DIRT AND DERMATITIS WITH 
A SOLID ONE-TWO PUNCH! 
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SECURITY 


for the records youd be lost without 


It just doesn’t pay to take chances... 
not when you can microfilm your 
agency's records for a fraction of a 
cent apiece . . . copy up to 500 items 
in 1 minute. 


Not only does the new RECORDAK 
RELIANT 500 Microfilmer do this, 
it also indexes the film record (for 
faster reference) as part of the same 
automatic operation. And for even 
greater record security, it lets you ex- 
pose two rolls of film stmultaneously— 
one roll for reference work, the other 
for off-the-premises security. 


Another advantage: it takes only a 
second to slide out the Reliant 500’s 


interchangeable film unit and substi- 
tute another—even in mid-roll. Be- 
cause of this feature, two (or more) 
departments, by using their own ac- 
cessory film units, can do their work 
with one RELIANT 500 Microfilmer 

. and keep their records on sepa- 
rate film rolls, in uninterrupted se- 
quence—just as if 2 microfilmers had 
been used. 


Mail coupon today for free folder 
which tells how government agencies 
just like your own are saving thou- 
sands of dollars a year in clerical and 
space costs—and besides are getting 
doubly-sure record security with Re- 
cordak microfilming. 
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RECORDAK CORPORATION 


| 


«+++ MAIL COUPON TODAY «- cs k- 


415 Madison Ave., New York 17, N.Y. 


Gentlemen: Send free 
uses of Recordak 
government agencies. 
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(Subsidiary of Eastman Kodak Company) 
originator of modern microfilming—now in its 34th year 
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O MEVS RAND 


QUALITY 
Name! 


STREET SWEEPING 
BROOM FILAMENT 


because it's 


“SUPER-FLEXED” 





| ably 





POLYPROPYLENE) 





INDEPENDENT LABORATORY TESTS 
REPORT KeEysTRAND wearing 40% 
longer than the next competitive 
polypropylene tested. 


Longer wear, plus KEYSTRAND’S 
super-flex action means better 
sweeping at lower cost. 


KEVOCTRAND 


@ OUTWEARS NATURAL 
BROOM FIBRES 


@ OFFERS MORE BRISTLES 
PER POUND 


@ REDUCES DOWN TIME—EXTENDS 
SWEEPING TIME 


@ HANDLES ALL TYPES OF 
SWEEPING PROBLEMS 


@ CUTS OVERALL SWEEPING COSTS 


SEND FOR SAMPLE 
AND BROCHURE NOW! 


KEYSTONE 
PLASTICS, INC. 


280 BADGER AVENUE « NEWARK 8, NEW JERSEY 
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tions ranging from New York City’s 
mammoth program to that of the 
small community. Mr. Dworschak 
startled his audience when he re- 
vealed that in his community, 
municipal forces have accepted the 
responsibility for clearing all village 
sidewalks in addition to plowing 
the streets. 

Representatives of Thermal Re- 
search and Engineering Corp. and 
Peabody Engineering Corp. de- 
scribed the development of snow 
melting equipment and showed mo- 
tion pictures made during demon- 
strations of these new machines. 


Twin Cities Meeting Reviewed 


Delegate response to the recently 
held 67th Annual Public Works 
Congress and Equipment Show con- 
tinues to indicate that the Minne- 
apolis meeting was one of the favor- 
received, informative and 
educational get-togethers ever 
sponsored by the American Public 
Works Association. 

SRO crowds attended the Na- 
tional Public Works Week Kick- 


Off luncheon to hear an address 


| by Rex M. Whitton, Federal High- 
| way Administrator, the annual ban- 
| quet, addressed by James E. Webb, 


Administrator of the National Aero- 
nautics and Space Administration, 
and general sessions to hear the re- 


| marks of Minnesota Congressman 


John Blatnik and Ivan Nestingen, 
Under Secretary of the Department 
of Health, Education and Welfare. 

Technical sessions of the Con- 
gress, which discussed subjects 
ranging from traffic control by ra- 
dar, radio and TV to utilization of 
waste heat incinerators, conducted 
by experts in their fields, were well 
attended. The 126 exhibitors, a sell- 
out of space available at the Min- 
neapolis Auditorium, packed both 
display levels with the latest in 
public works equipment and sup- 


| plies. 


Sidelights and, for the ladies, 
highlights of the meeting included 
a special ice revue, fashion show, 
luncheons, tours and a grand-prize 


| mink stole. 


The 68th annual Congress and 
Equipment Show has been sched- 
uled for September 30 to October 


| 3, 1962, in New Orleans. 


Business Meeting Notes 
By an 8 to 2 margin, APWA 


| members have approved a $5 annual 


increase in the Association’s indi- 
vidual active membership fee. The 
$15 per year fee becomes effective 
January 1, 1962. There is no change 


in the sustaining, associate, affiliate 
or public agency fees. 

Announcement of the approved 
dues increase, designed to pay for 
an increased headquarters staff to 
handle efficiently requests and serv- 
ices for APWA’s fast-growing mem- 
bership and meet the increased costs 
of goods and services, came at the 
annual business meeting in Min- 
neapolis. 

APWA membership now stands 
at 5,560; an increase of more than 
500 members for the second con- 
secutive year. 

In other actions taken at the busi- 
ness meeting, the APWA board of 
directors approved a change in the 
title of the Association’s monthly 
newsletter. Effective January 1, 
1962, the publication will be known 
as the “APWA Reporter.” The 
board also voted to award a Presi- 
dent’s Plaque” each year to the 
individual chapter making the 
greatest progress during the year, 
gave the President authority to 
name a committee on ethics, and 
voiced their thanks to APWA’s 
Committee on refuse disposal, 
whose five year effort resulted in 
APWA’s latest and fast-selling pub- 
lication entitled “Municipal Refuse 
Disposal.” 


CHAPTER NEWS 


The Southern California Chapter 
of the American Public Works Asso- 
ciation will host the Western Area 
Conference and Equipment Show 
scheduled for May 30 through June 
1, 1962 in Long Beach, California. 


The City of Winston-Salem, North 
Carolina has honored Public Works 
Director and APWA member Robert 
W. Neilson, by naming the city’s 
newly-constructed water treatment 
plant for Neilson, who has served 
the community for 47 years. 


Ben West, Mayor of Nashville, 
Tennessee, devoted an entire pro- 
gram of his televised “Mayor’s Re- 
port” to the 690 men and women of 
Nashville’s public works department. 
Broadcast during National Public 
Works Week, prints of the program 
have been made available to the 
city’s educational system in an effort 
to familiarize youngsters with the 
valuable services performed by 
public works officials. 


Some 60 members of the Iowa 
Chapter of APWA attended a re- 
cently-held, two day meeting in 
Newton, Iowa. Discussions at the 
meeting ranged from technical ses- 
sions to an examination of civil de- 
fense capabilities and effectiveness. 
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NOW, 
Becomes a Wagon Crane 


The Bucyrus-Erie H-5 HyprocraANne® crane-excavator now comes wagon- 
mounted for complete one-man, one-station operation. 


With its exclusively designed carrier, all propelling functions, as well 
as all crane operations, are controlled from the operator’s cab. One man 
does the whole job. No danger of mixed signals between driver and opera- 
tor. Ideal for move-up work such as laying conduit or pipe . . . a natural 
for all pick-and-carry jobs. 

A low-ratio planetary axle allows crane to carry full-rated loads on grades. 
Lockout devices on the steering axle, plus built-in hydraulic outriggers, 
provide solid stability for side lifts. 

The H-5 wagon crane travels up to 15 mph and turns in a 22-ft radius. 
Wagon power and transmission components are standard Ford truck 
package — serviceable anywhere. 

Let your Bucyrus-Erie distributor show you how this fully hydraulic 
crane with one-man control can handle your most delicate installation jobs 
overhead or underground. Bucyrus-Erie Company, South Milwaukee, Wis. 


7H61 
is WORLD'S LARGEST 


BUCYRUS-ERIE COMPANY MANUFACTURER OF CRANES AND EXCAVATORS 


>. ES 
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Prepared by L.G. BYRD, Associate Editor 


Electronic 
Highway 

The technical problems of the 
automatic highway are influenced 
by the status of the electronic art 
and by social, psychological, physio- 
logical and economic conditions. 
Highway automation ultimately must 
provide maximum driver freedom 
within the limits dictated by safe- 
ty and high traffic density. This will 
require an electronic system partial- 
ly in the vehicle and partially in the 
roadway. It must allow for equipped 
vehicles to operate compatibly with 
unequipped vehicles and must be 
relatively inexpensive. The program 
under way at The Ohio State Uni- 
versity may eventually lead to an 
automatic system. Two major fea- 
tures of the automatic car are auto- 
matic steering and velocity con- 
trol. Velocity control can be one of 
two general systems: first, where 
the driver chooses his own velocity; 
or second, where a constant velocity 
is maintained for all vehicles. The 
first is under study at Ohio State. 
This system creates two electronic 
circuits which extend outward from 
the front and rear of the vehicle 
like imaginary bumpers. -When the 
electronic “bumpers” of adjacent 
vehicles touch, the rear vehicle will 
be signalled to decelerate. Auto- 
matic steering involves the develop- 
ment of a technique for scanning 
the highway well in advance of the 
automobile and Ohio State research- 
ers believe that automatic steering 
will not be advisable, for safety rea- 
sons, for some time to come. Despite 
highly reliable electronics, systems 
will be limited by the impulse re- 
sponse of drivers and a Human Fac- 
tors Research Group is studying this 
problem in an attempt to quantify 
the various functions of the driving 
task. 

“Electronic Highway Potential.” 
By H. A. Boltz, Dean of Engineering, 
the Ohio State University. A paper 
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presented at the Regional Confer- 
ence on Improved Highway En- 
gineering Productivity in Boston, 
Massachusetts, August 24-25, 1961. 


Nuclear Soil 
Testing 


Routine testing of earthwork on 
a Colorado state highway project 
is being done with the nuclear in- 
struments of the d/M-Gauge sys- 
tem. The Colorado highway depart- 
ment was concerned about the ade- 
quacy of conventional testing pro- 
cedures in keeping up with modern 
high-speed, large-capacity earth- 
work equipment and with the de- 
mands of end-result specifications. 
A research study of nuclear test- 
ing methods found: The procedures 
practical for field use; the device 
mechanically and electronically well 
built; performance well within 
manufacturer’s claims; personnel 


acceptance excellent and training 
requirements modest; and radiation 
exposure negligible. 

“Nuclear Soil Testing Gets OK 
in Colorado.” Roads and Streets, 
October, 1961. 


Air Photo 
Interpretation 


New tools are needed to provide 
county planners with adequate in- 
formation about all the natural 
resources in the county that will in- 
fluence its growth and development. 
Air photo interpretation provides 
such a tool to describe the land, 
soil textures, moisture conditions, 
location of economic minerals, con- 
struction materials, drainage pat- 
terns and much other data. The 
technique is a part of the science 
of photogrammetry. Initial photo 
interpretation identifies patterns 
through the evaluation of: Shape of 





Production Record for Base Stabilization 


25-foot wide paving, on Irish Road 
in Genesee County, Michigan. The 
record effort is a result of close co- 
operation between the West Michi- 
gan Engineering Co., of Hart, the 
cement supplier, and the Genesee 


NEW national record for soil- 
cement base stabilization pro- 
duction in a single day was set re- 
cently when workmen completed 
75,826 sq. yds., totaling fix miles of 


@ SPEED record for soil-cement base 
stabilization: Five miles of 25-ft. wide 
paving were placed in a single work day. 


County Road Commission. Three 
P&H single-pass soil stabilizers 
were kept in tandem operation and 
16 water tank trucks worked in 
relays during the record run. Shown 
leveling material on the project is 
Genesee County Road Commission’s 
LeTourneau-Westinghouse 550 mo- 
tor grader equipped with flotation 
tires and Preco automatic blade 
control. Additional equipment also 
used included three sheepsfoot roll- 
ers, two cement spreaders, two 
rubber tired rollers and three motor 
graders. About 2,000 barrels of 
cement to the mile were mixed into 
gravel. 
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New Tractor Shovel brings 
new economies to small town 


Michigan introduces Model 55A, 
early purchaser reports it does 
many jobs previously skipped (or 
handled by $10/hr. rental units) 


Like many small communities, the 
Village of Pewaukee, Wisconsin, for 
years handled loading and clean-up 
chores with a farm-type tractor and var- 
ious pieces of rental equipment. As may 
be expected, costs were high. But so 
too, reasoned the Village Board, would 
be the initial expense of buying a bigger 
machine ... especially to a town of 
only 2000 people. 


Then last spring, Aring Equipment 
Co, Michigan Distributor in-Milwau- 
kee, showed the new Michigan 1 yard 
Model 55A. Price, with trade-in, under 
$10,000. Back-hoe, snow plow, sweep- 
er, a lot of other attachments could be 
added later. 


Everyone was impressed. It was easy 
to figure how this unit's four-wheel- 
drive, speed and versatility could cut 
expenses. Also, how it might handle the 
many jobs previously not done at all 
or, at best, done inefficiently. 


“Since then,’ says Gary Boyce, Pe- 
waukee Supt of Public Works, ‘we've 
used our Michigan for everything.’ For 
instance ... 


Saves $50 weekly rental ar 
the sanitary landfill. The Village makes 
a monthly pick-up; between times, vil- 
lagers dump their own trash and rub- 
bish. Once a week a rented crawler 
would clean up; between times the 
dump was messy. Now, the Michigan, 
with 26 mph mobility, runs out every 
day or two. Clean-up is done quickly, 
the old $10 per hour crawler rental 
expense is eliminated. 


Cleans lakefront. Located on a 
popular resort lake, Pewaukee has the 
problem of keeping its beach clean 
Lake residents and motor boats cut 
weeds. Prevailing winds blow them to 
shore . . . sometimes piling them a foot 
thick. Previously, each cleanup took 15 
man hours ... “hand hours’’ since the 
farm tractor couldn't work in sand. 
Now, the Michigan wades in hub-deep, 
shoves weeds onto shore, loads them in 
truck. In one hour the job's done. 


Stockpile-loads sand, salt, black- 
top, stone. The power steer, power- 
shift Model 55A with 1 yd bucket heaps 
a 5 yd truck in five passes, 2 to 2% 
minutes. Pewaukee’s old farm-type 
loader took 5 to 7 minutes for the same 
job . . . if the material wasn't frozen. 


Takes place of truck. When 
trucks are busy, the Michigan may 


carry its own load a block or a mile or 
more. Street patching is a good exam- 
ple. Here, the 26 mph Model 55A car- 
ries a yard of blacktop down the street 
—StOPS at potholes—operator or helper 
hand-shovels and packs in materials as 
needed. 


Tree trimming. Due to inadequate 
equipment, this once was a chore rarely 
attempted. Now, the Michigan, used as 
a fast-moving lift-truck, raises a man up 
to 8 feet off the ground for trimming 
with chain saw or 18 foot pruner. Thus 
street lights have been made more effi- 


cient. . . traffic hazards removed 


These are but a few of the jobs where the 
66% bp Model 55A is saving time, trouble, 
and money for the Village of Pewaukee 
Let us show you, first-hand, how it can 
do the same for you! 


Michigan is a registered trademark of 


CLARK EQUIPMENT COMPANY 


Construction Machinery Division 
2499 Pipestone Road 


C 14 4] K: Benton Harbor 44, Michigan 
in Canada: 


Stitt 1d 8a Canadian Clark, Ltd. 
St. Thomas, Ontario 





the land; surface drainage patterns; 
erosion details; photographic gray- 
tone values; present use of the land; 
and peculiar micro-details of dif- 
ferent “landforms.” One major ap- 
plication of photo interpretation 
is in preparation of detailed sur- 
face drainage maps. Other important 
uses include soils mapping, mapping 
and evaluation of present land use, 
engineering reconnaissance and lo- 
cation of construction materials. 

“Air Photo Interpretation for 
County Development.” By Robert A. 
Dunbar, Consulting Geological. En- 
gineer. Ohio County Engineers 
News, October, 1961. 


Asbestos In 
Asphalt 


On a busy street in Atlanta, 


ment containing asbestos filler 
showed some favorable characteris- 
tics. A 16-ft. center strip of as- 
bestos-asphalt was sandwiched be- 
tween 8-ft. strips of conventional 
asphalt. All three pavements were 
of the same aggregate gradation and 
consisted of one-inch binder course 
topped by a one-inch overlay. The 
center strip contained 2.5 percent 
of short asbestos fiber and 7.4 per- 
cent asphalt cement. The asbestos- 
asphalt mix could be rolled closer 
to the paver than the regular mix 
and showed no distress when a ten 
ton-roller was parked for ten min- 
utes on the still-hot surface. The 
strip suffered no damage when 
opened to traffic twenty minutes 
after initial rolling. Johns-Manville 
engineers, after four years of re- 
search, claim the addition of one to 
three percent of asbestos fiber will 


allow the use of substantially more 
asphalt in a mix and in turn give the 
pavement increased flexibility with 
greater flexural strength; greater 
resistance to densification and rut- 
ting; and increased impermeability. 

“Accent on Asbestos.” Asphalt In- 
stitute Quarterly, October, 1961. 


Silicone 
Admixtures 


Various silicone admixtures, being 
studied by Dow Corning Corpora- 
tion, show promise of improving 
concrete qualities. A silicone admix 
of 0.3 percent, based on the weight 
of the cement, may produce a com- 
pressive strength increase of as 
much as 30 percent. Resistance to 
freeze-thaw cycling and to deicing 
chemicals is increased, with the dur- 
ability of non air-entrained concrete 


Georgia, a test strip of asphalt pave- 





Another repeat Fox buyer reports— 


“Fox saved us 
$4°000 in material 
the first year” 


... Says 
Cornwall, N.Y. 
Highway Supt., 
Russell J. Clark, 


“because Fox auger feed 

made it possible to use 

bank-run aggregate. 
Also, Fox covers 12 miles of roads in one hour 
where before it used to take us five hours. We 
bought our first Fox in 1958 . . . have added 
two more since.”’ 


Controlled spread... 8 to 60 feet 


If, like Mr. Clark, you demand the best in 
spreader operation, then we think you’ll like 
Fox too. Positive-feed auger eliminates chain 
and aprons . . . saves up to 90% on main- 
tenance. Heavy-duty spinner spreads all mate- 
rials more efficiently . . . in widths from 8 to 60 
feet. Inside cab controls make spreading a 
comfortable, one-man operation. And Fox’s 
new transmission regulates spread at any truck 
speed . . . makes a ton of salt go 6 times as far. 
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Manpower savings and speed of applying materials are top Fox advan- 
tages, report Cornwall, N.Y., officials, who also like Fox in-cab operating 
comfort and nearby parts availability. 


Consider all costs 


That’s why, when buying spreaders, we urge 
you to consider operating costs as well as pur- 
chase price. In the long run, you'll be way 
ahead with a quality-built Fox. For additional 
information . . . or a demonstration of any of 
four Fox models. . . just call us collect to find out 
which of Fox’s 36 distributors is nearest you. 
Or clip this ad to your letterhead, and mail to: 


Dept. R-3, P. O. Box 469 
Phone REgent 4-1451 


Fox River Tractor Co. « 
Appleton, Wisconsin e 
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Load 10 yards in less than a minute 
.- -Without a pusher 


les easy ... with the LeTourneau-Westinghouse 143-hp D 
Tournapull® and Hancock elevating scraper. Here’s how it 
works: as scraper blade cuts the dirt, an exclusive electrically- 
driven elevator pulverizes the material . . . carries it up and back 
into the bowl. A pusher is definitely not recommended, The 
last half yard loads as fast as the first! 


Spread in 5 to 10 seconds 
P 


| time and money-saving ad- 
vantage of the D ’Pull*-Hancock is 
positive load ejection. As section of 
scraper floor slides back, tailgate 
moves forward ... wipes bowl clean in 
5 to 10 seconds! You're assured of a 
fine, accurate spread, too, because the 
dirt has been “chopped up”. And, with 
a strike-off blade that moves down at 
the start of the ejection cycle, you ac- 
curately level material merely by rais- 
ing or lowering the bowl. 


“D’s’”’ other production-boosting features include: We will be happy to demonstrate the D ’Pull with ele- 
High power-to-weight ratio ... LW power-transfer dif- vating scraper on your job. See for yourself what it 
ferential ...electric power-steer ...90° turns... per- can do for you! Remember, you can also interchange 
mit-free roadability ...and choice of step-gear or elevating scraper for a conventional 9-yd LW scraper, 
torque-converter transmission, speeds to 30 mph. or 11-ton LW Rear-Dump. *Trademork DPH-2442-G-1 


LeTOURNEAU-WESTINGHOUSE COMPANY, Peoria, ILL. 
A Subsidiary of Westinghouse Air Brake Company Where quality is a habit 
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ANOTHER nicno.s Mlowohearth 


INSTALLATION 
TOWN OF WATERTOWN, MASS. 


The modern refuse incinerator plant of the Town of 
Watertown, Mass. features two 150 ton daily capacity 
Nichols Monohearth furnaces. These circular, 

mechanically stoked units, 
with hydraulic-actuated 
dumping grates and effi- 
cient dust control system 
make the Watertown 
plant an outstanding in- 
stallation. 
































Cons. Engineers: 
Hayden, Harding & 
Buchanan, Inc. 


NICHOLS ENGINEERING & RESEARCH CORP. 
80 PINE STREET, NEW YORK 5, N. Y. 
INDIANAPOLIS SAN FRANCISCO MONTREAL 
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@ VU 4-T POW-R-DITCHER 


Rugged, Low Cost Ditcher 
Digs 6”-14” Wide, 4%’ Deep 


This highly maneuverable 
4T POW - R- DITCHER is 
only 46” wide ... fast... 
and can handle most ditch- 
ing jobs at a fraction of the 
cost of larger, more expen- 
sive units. The finest ditcher 
buy for low cost investment, 
low maintenance and high 
production. 


IDEAL FOR LAYING GAS, 
WATER AND CABLE LINES 
AND FOR DIGGING HOME 
FOUNDATION FOOTINGS 





Please send me FREE information and prices on the complete Vermeer line of self- 
propelled POW-R-DITCHERS. 


NAME 
FIRM 
ADDRESS 


5 na STATE 
( Also include information on new Vermeer hydraulic back filler. 


ERMEER MANUFACTURING COMPANY 


1439 WASHINGTON «¢ PELLA, IOWA 
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greatly improved and_ increases 
realized in air-entrained concrete. 
With the silicone admix used, good 
air-entrainment levels are reached 
using only about half of the normal 
amount of _ air-entraining  in- 
gredient. The silicone admix causes 
a significant extension of set time 
and a lower temperature of con- 
crete during setting and curing. The 
causes of these property changes 
are not yet fully understood and a 
thorough evaluation of the admix 
with regard to its chemical me- 
chanism is underway. 

“Prospect for More Durable Con- 
crete Through Silicone Admixtures.” 
By B. C. Carlson, Resin Section, 
Product Engineering, Dow Corning 
Corporation. Presented at the 47th 
annual meeting of American Asso- 
ciation of State Highway Officials in 
Denver, Colorado, on October 10, 
1961. 


Consultants in Interstate 
Highway Program 


In discussing recently the role of 
the consulting engineer in the In- 
terstate highway program, Rex M. 
Whitton, Federal Highway Admin- 
istrator, indicated that the amount 
of design work handled by consult- 
ants would vary with the individual 
states. Each state is obligated to get 
the planning done as quickly and 
efficiently as possible and the use 
of consultants will depend upon the 
ability of the states to handle the 
work themselves. Until 1956 most 
states handled their own engineer- 
ing. With the advent of the in- 
creased program, consultants ab- 
sorbed some of the work load to get 
the program moving. 

“The Attitude of the Bureau of 
Public Roads.” Consulting En- 
gineer, October, 1961. 


Driver Tension 
Measured 


With the night accident rate ap- 
proximately double that of daytime 
and intersections being the most 
critical points in our road system, 
much interest and experimentation 
has centered on the proper design 
of illumination of highway inter- 
sections. The Texas Transportation 
Institute is conducting a study to 
determine the effects of various 
types of intersection illumination 
and signaling on safety, comfort and 
operational characteristics. There 
has been little previous research on 
driver comfort related to the level 
of illumination. Tension resulting 
from complex decisions required at 
intersections after dark was be- 
lieved to be a measurable record of 
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LET MORTON SALT COMPANY SPECIALISTS IN SALT ADVISE YOU 
WITHOUT COST OR OBLIGATION! Nowadays there are almost as 
many ways of handling salt as there are companies using it. 

Obviously some are more efficient than others. But often 
it takes a real expert in materials handling to know which of 
two or three methods is most efficient. 

; of its multiplant operations from coast to coast, 
Morton Salt Company has gained wide experience in all phases 
of salt handling. Today Morton maintains a department whose 
sole function is to advise on salt handling problems. There is 
no cost or obligation whatsoever for this service. 

Just fill out and mail the coupon at right, and you will be 
contacted soon! Do it now—it may mean considerable savings 


plus increased efficiency for you! 
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ANOTHER SERVICE OF MORTON 
THE ONLY NATION-WIDE SALT COMPANY 
FILL OUT THIS COUPON NOW 


Yes, | am interested in ways to save money in handling salt. 


MORTON GALT 


INDUSTRIAL DIVISION 
Dept. PW.12, 110 N. Wacker Drive, Chicago 6, III 





the effect of illumination on driver 
reactions. As a measuring tool, the 
galvanic skin reflex was used. Re- 
sults of the study indicate that the 
galvanic skin reflex can be used to 
produce significant. results and to 
detect the improvement in visibility 
resulting from illuminating the in- 
tersection. 

“Driver Tension and Rural In- 
tersection Illumination.” By Donald 
E. Cleveland, Assistant Research 
Engineer, Texas Transportation In- 
stitute and Assistant Professor, 
Agricultural and Mechanical Col- 
lege of Texas. Traffic Engineering, 
October, 1961. 


HEAT 
MELTS 


IG 





ice or snow. 


Other Articles 


“Anything New in Snow Control?” 
While there is little innovation in snow 
removal practice among public works 
engineers, this survey reveals awaken- 
ing interest in new equipment being 
developed by industry. By W. F. Hall- 
stead, Pustic Works, November, 1961. 


“Can We Estimate the Cost of Winter 
Maintenance?” Reasonable and valu- 
able predictions, based on past experi- 
ence records, help the Massachusetts 
Turnpike Authority. By George G. 
Hyland, Maintenance Engineer, Massa- 
achusetts Turnpike Authority, Weston, 
Massachusetts. Pustic Works, Novem- 
ber, 1961. 


A carload of Columbia Calcium Chloride 
gives you over 


15 MILLION BTU OF HEAT 
for faster bare pavements...safer driving 
This speedy heat is released when Columbia Calcium 


Chloride (High-Test Flake) goes into solution in contact with 
It triggers rock salt at all temperatures in 


mixes. And it’s the premium ice melter for trouble spots. 
TRY THIS SIMPLE TEST—Fill a cup % full with Columbia 


Calcium Chloride flakes. Add enough water to cover and 
feel the instant heat produced! 


Specify heat-producing 


COLUMBIA CALCIUM CHLORIDE 


PITTSBURGH PLATE GLASS COMPANY e CHEMICAL DIVISION 


2 chemicals 


One Gateway Center, Pittsburgh 22, Pa. 
DISTRICT OFFICES: Boston « Charlotte « Chicago e Cincinnati « Cleveland 
Dallas « Houston « Minneapolis « New Orleans « New York © Philadelphia 
Pittsburgh « San Francisco ¢ St. Louis « In Canada: Standard Chemical Limited 
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“A Look Ahead at Highway Pro- 
grams.” A comprehensive view of our 
national highway program objectives 
and needs as viewed from the top. By 
Rex M. Whitton, Federal Highway Ad- 
ministrator, Bureau of Public Roads, 
United States Department of Commerce, 
Washington, D. C. Traffic Quarterly, 
October, 1961. 

“New Inlet Design for Culverts Saves 
Highway Dollars for Iowa.” Flared 
inlet culvert blends hydraulic control 
and construction economy. By Mark F. 
Looschen, Preliminary Bridge Design 
Division, Iowa Highway Commission, 
Ames, Iowa. Pustic Works, November, 
1961. 

“Rubber in Surfacing Materials.” A 
worldwide look at activity in this field. 
Roads and Road Construction (London, 
England), September, 1961. 

“Aggressive Safety Program Earns a 
Record for the Pennsylvania Turnpike.” 
Important factors include improved 
maintenance, increased enforcement, 
driver education and analysis of ac- 
cidents. By Harold S. Roberts, Safety 
Director, Pennsylvania Turnpike Com- 
mission, Harrisburg, Pennsylvania. 
Pustic Works, November, 1961. 

“Future Urban Traffic Patterns.” 
Estimating future traffic patterns in 
urban areas. By R. Hodgen, Traffic 
Engineer, Scott & Wilson, Kirkpatrick 
& Partners. Traffic Engineering & Con- 
trol (London, England), October, 1961. 

“Secondary Road Improvement by 
Stage Construction.” Thanks to in- 
creased funds, stage construction and 
stabilization, Virginia’s secondary roads 
show steady improvement. By H. G. 
Blundon, Jr. Assistant Secondary 
Roads Engineer, Virginia Department 
of Highways. Pustic Works, November, 
1961. 

“Michigan Engineering-Needs Study.” 
Comprehensive study was made by 
state highway department, in coopera- 
tion with Michigan County Road Asso- 
ciation and Michigan Municipal League. 
Better Roads, October, 1961. 

‘Street Sweeping Is a Big Job for 
Cities.’ Trend toward full mechaniza- 
tion and problem of parked cars char- 
acterize replies to this survey of sweep- 
ing programs. By Robert Dyment, 
Technical Journalist. Pusiic Works, 
November, 1961. 


Town History for Manchester 


The Town of Manchester, Vt., is 
preparing a 200-year history, 1761- 
1961 which will involve about 300 
pages of text. About 1,000 copies 
will probably be printed for sale 
at $2 to $3 per copy. 


Placing Flags Along Streets 


On national holidays, in Kalama- 
zoo, Mich., the Department of Public 
Works places flags along the streets 
in the business area. During 1960, 
2,881 flags were placed and taken 
down at a cost of about 48% cents 
per flag. 
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MODERN 


A paper by CARL V. GAILEY, Superin- 
tendent Highway Maintenance Division, 
Department of Public Works, Cincinnati, 
Ohio, before the New York meeting of 
the American Public Works Association 


HE JOB complement of our 

Street Cleaning Section averages 
about 107 men and is composed of 
one supervisor, five foremen, 14 mo- 
tor equipment operators, 16 truck 
driver-crew leaders and 70 laborers. 

Our street cleaning equipment in- 
cludes 15 mechanical sweepers in 
various sizes from two to four cubic 
yards; three 2-cubic yard front end 
loaders; 16 dump trucks, of which 
two are equipped with two-way 
radios and two are equipped with 
self-loading buckets; nine flushers; 
one 3-wheel motorcycle; five sedans 
and one pick up truck, all with two- 
way radios; two hand propelled 
whitewing power sweepers and 30 
whitewing carts. 

This organization is divided into 
four units having separate garage 
facilities located so as to reduce 
equipment travel time to a mini- 
mum. 

This street cleaning organization 
is adequate under normal condi- 
tions, but in times of emergencies 
such as snow removal, slippery 
streets, floods and wind storms, it 
is entirely inadequate. It is during 
these times and in seasonal opera- 
tions such as leaf removal, spring 
clean-up, special clean-up after pa- 
rades, conventions, etc., that the 
wisdom of including this function as 
a unit of the Highway Maintenance 
Division is apparent, for it is a rela- 
tively simple matter to divert the 
needed labor and equipment to the 
emergency. 

If we are to attempt to meet the 
public demand for street cleanliness 
on increasing street mileage and re- 
duced appropriations, we must do 
so by doing as much cleaning as 
possible by mechanical methods. In- 
dustry has developed efficient, rug- 
ged and mobile machines to do this 
work and is constantly improving 
on them. However, we in street 
cleaning are continually in need of 
more and better machines; machines 
which, in the hands of competent, 
well trained operators, can produce 
more work units at less cost if 
properly operated and well main- 
tained. 

In Cincinnati, all municipal equip- 
ment is maintained by a central 
garage agency which is a Division 
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STREET CLEANING 


of the Public Works Department. 
This garage is responsible for re- 
filling street sweeper brooms. The 
regularity of sweeping schedules de- 
pends upon the readiness of the 
sweeping machines and, since these 
machines are expensive to purchase, 
they are limited in number. This 
means a high degree of cooperation 
and coordination is needed between 
these two agencies to keep the ma- 
chines on the job. 


Seasonal Operations 


We have mechanized leaf removal 
by mounting leaf rakes on the front 
of three large street sweepers and 
pushing the leaves into large piles 
ahead of the sweeper. The sweeper 
brooms pick up the small amount of 
debris that gets past the leaf rake, 
leaving a relatively clean pavement. 
The piles of leaves are then loaded 
by a 3-wheel, 2-cubic yard bucket 
loader into large trucks which haul 
them to nearby dump sites. 

During the leaf season, three 
rounds of this operation, over ap- 
proximately 400 miles of streets, 
usually completes the job. We re- 
move an average of 14,000 cubic 
yards of leaves each year. We are 
proud of our leaf removal method, 
but this is an operation that is still 
very much in need of more efficient 
machines to do this seasonal job. We 
have made a 16 mm. color film of 
the leaf removal operation which is 
available upon request. 


Parking 


The most serious threat to efficient 
street cleaning methods is the park- 
ing and storing of motor vehicles on 
the streets both night and day. We 
are able partly to control this park- 
ing to permit nighttime cleaning by 
installing permanent parking regu- 
latory signs. These signs resemble 
regular parking signs except the 
legends are green instead of red and 
they restrict parking only on cer- 
tain days of the week on alternate 
sides of the street. By arranging our 
sweeping schedules to conform to 
the signs in these areas, we have 
been able to achieve a reasonable 
degree of cleanliness and this meth- 
od has been well received by the 
citizens. 

More recently, however, with the 
increased ownership of motor cars, 
the night and day parking of cars 
on the streets of many residential 
areas has seriously hampered our 
mechanical sweeping operations. 


This practice has now reached a 
point where it is impossible to sweep 
without the advance posting of tem- 
porary “No Parking” signs. We are 
not satisfied with this method since 
it is costly and also irritating to the 
public. 

Cincinnati has embarked on an 
off-street parking program but it 
has so far been extended only to 
the downtown business district and 
has had little or no effect on the 
street cleaning problem. 

We are certain that unless the 
parking and storing of motor vehi- 
cles on the streets is reduced and 
controlled, necessary changes in 
street cleaning operations will result 
in a heavy cost to the taxpayer. 


Littering 


A good street cleaning organiza- 
tion takes street littering in its 
stride during its normal cleaning 
operation; however, when littering 
becomes excessive, whitewing serv- 
ice is needed to maintain a high 
standard of street cleanliness. This 
type of street cleaning is very ex- 
pensive. Reduction in cost can be 
realized only through education of 
the public in good habits and the 
enforcement of anti-litter ordi- 
nances. 

We began our anti-litter program 
four years ago and have now de- 
veloped it to a point where we feel 
we are showing good progress. Our 
anti-litter work, coupled with care- 
ful machine routing, has permitted 
us to reduce the number of white- 
wings in our organization from 25 
to 21. 

Thirty supervisors engaged in all 
phases of work in the Highway 
Maintenance Division have been 
trained and given special police au- 
thority to help enforce the city 
ordinances pertaining to _ street 
cleanliness as they move about 
the city in their regular work. We 
also have two full time “litter in- 
spectors” who work on special prob- 
lems and area education. 

No modern street cleaning organ- 
ization should operate without a 
long range plan of education and 
anti-litter work. When adequately 
supported by the press, radio, tele- 
vision and civic groups, it cannot 
help but bring about a revised atti- 
tude on the part of citizens. It is a 
long hard job but the benefits will 
eventually justify the effort. 

This year, for $300, we purchased 
25,000 litter bags printed with our 
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own slogans and designs. These bags 
were given away at the city’s motor 
vehicle testing lane, timed to coin- 
cide with Clean-Up, Paint-Up and 
Beautify Week. Gordon Rich, chair- 
man of the city council’s highway 
committee, and “Miss Clean Up” 
were given good press, radio and 
television coverage on the initial 
offering of these litter bags. 


Cost Records 


The overall efficiency and prog- 
ress of the organization cannot be 
appraised unless a simple but com- 
plete system of costs of each opera- 
tion is kept. Our Foreman’s Daily 
Report Form and Operator’s Daily 
Report Form provide the informa- 
tion necessary to determine such 
costs. 

During 1959, 33,784 miles of streets 
were machine swept at a cost of 
$5.27 per mile, using 0.54 man-hour 
per mile; 713 miles of alleys were 
machine swept at a cost of $5.92 per 
mile. Machine flushing was per- 
formed on 8,759 miles of streets at 
a cost of $3.69 per mile. Manual 
street cleaning on 3,931 miles of 
streets cost $13.42 per mile, with 4.47 
man-hours required per mile; on 
alleys the cost was $15.86 per mile. 
Hand sweeping by “white wings” on 
12,242 miles cost $10.03 per mile. 
Disposal of 15,294 cu. yds. of hand 
sweepings cost $7.92 per cu. yd.; for 
8.784 cu. yds. of hand loaded ma- 
chine sweepings cost was $3.42 per 
yd.; and for 7,116 cu. yds. of machine 
loaded it was $2.94 per yd. Leaf re- 
moval, machine loaded, 11,156 yds. 
cost $2.34 per yd. and hand loaded, 
2,636 yds., cost $4.87. It cost $6.71 
per mile for machine sweeping 
leaves on 2,565 miles of streets. 

ee ®@ 

Purchasing Used Equipment 

by Cities 

In the September, 1961, issue a re- 
port was published on the practice 
of buying used equipment. Based on 
1250 replies to a questionnaire to city 
engineers and directors of public 
works, the report stated that 559 
cities did buy used equipment and 
513 did not. Since that report was 
prepared, an additional 709 replies 
have been received. As might be ex- 
pected, the figures do not change 
materially; 287 of these cities said 
they buy used equipment and 299 
say they do not. The overall figures 
from the 1658 replies received from 
the 1959 returned questionnaires 
were: 846 cities do buy used equip- 
ment and 812 do not. Buying on 
specification was reported by 115 out 
of 253 of the 725 who answered this 
question. 
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Diesel Engine Starting 


in Cold Weather 


HERBERT ORWIG 
Manager of Engineering 
Trojan Division 
The Yale & Towne Manufacturing 
Company 


IESEL POWERED units, used 

in many cases for snow removal 
equipment, may be difficult to start 
in cold weather. The combustion 
principles of diesels are different 
from gasoline engines and the start- 
ing technique is also different. 

General good rules to follow are: 
1) Keep engine in good operating 
condition; good valve and ring seat- 
ing provide maximum compression; 
clean injector tips assure proper 
atomizing and even distribution of 
fuel; 2) keep battery at peak charge; 
3) keep fuel clean and fuel lines 
free of water or air locks; and 4) 
if shelter is available for your 
equipment, use it. 

The diesel engine has no spark 
plugs so it relies on high compres- 
sion to heat air in the cylinder 
enough to burn the fuel injected into 
it. Assuming the starter is turning 
the engine at normal starting speed, 
there are two ways to get proper 
starting conditions: 1) Heat the air 
introduced into the cylinders; 2) use 
a fuel that burns at a lower tem- 
perature than diesel fuel. 

In some open chamber diesels, a 
glow plug is mounted in the intake 
manifold. When fuel is sprayed onto 
this glowing element, ignition occurs 
in the intake manifold and enough 
heated air is drawn into the cylinder 
to start the engine in most instances. 
Some engines mount the glow plug 
in a precombustion chamber so that 
a fractional part of compressed air 
in each cylinder is ignited. Failure 
in starting with glow plugs may oc- 
cur because the operator is too im- 
patient to allow the plug to heat 
fully before he begins cranking. 

Ether and ether-base fluids with 
a lower flash point may be injected 
into the engine to give almost in- 
stantaneous starting. They should 
not be used carelessly or too freely. 
In an engine with a glow plug in 
the intake manifold, ether and the 
glow plug should never be used at 
the same time. A backfire or per- 
haps more serious damage can re- 
sult. 


Ether starting fluids are available 
in gelatin capsules, pressure cap- 
sules and aerosol-type pressure 
cans. Each form has its particular 
hardware to direct the ether to the 
engine intake manifold. Both types 
of capsules are a one-shot proposi- 
tion while the aerosol can provides 
a more generous supply. Warm 
aerosol cans and capsules vaporize 
more quickly so keeping the ether 
indoors until ready for use is ad- 
vantageous. 

Very cold weather causes a crank- 
case oil to become very viscous and 
difficult for the oil pump to circu- 
late. It is important to avoid speed- 
ing up the engine during this period 
when lubrication is below normal. 
There are multiple-viscosity oils on 
the market which are thinner when 
cold, and thicken as they warm up. 
Some diesel engine makers do not 
approve their use, and it is better 
to follow the engine maker’s recom- 
mendation. If it is practical at the 
end of the working day to drain the 
oil from the engine, it can be re- 
warmed in the morning and added 
with good results. 

Most automotive-type diesels have 
an electric cranking motor as a 
utility starter. Gasoline starting en- 
gines give unlimited cranking dura- 
tion once started. Air starters are 
excellent and give a higher crank- 
ing speed but a regular mobile com- 
pressor unit is usually needed. 

If a shed is available, it is advan- 
tageous to shelter the equipment. 
Fully enclosed sheds can be heated 
enough to be of real benefit in start- 
ing the engine since the air, crank- 
case oil and coolant all get the bene- 
fit of the warmth. In some cases 
cylinder head bolts may be replaced 
with special bolts having built-in 
electrical heating units. These heat- 
ers help by giving warmth to the 
coolant in the engine water jacket 
and usually require only house cur- 
rent electricity which may be read- 
ily available. 

After a diesel engine is started 
and running smoothly it will warm 
up to its most efficient operating 
temperature more quickly if it is 
run through its ordinary work cycle 
at a moderate pace. A good rule is 
to let the engine temperature come 
up to nearly normal before demand- 
ing full engine power. 
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4 SNOW PLOWS 


V-PLOWS—from 8’ to 94’ swath 
—nose heights 30” to 54”. 


WINGS—10’ to 12’—partial or 


STRAIGHT PLOWS—reversible 
—9' to 12’ lengths — heights 
from 29” to 60”. 





complete hydraulic control. 





| 


> 


TAPER PLOWS—9’' to 12’ length RIGHT-V-LEFT—hydraulic con- 
of cutting edge—full range of trol in cab converts right-hand 
heights and adjustable or one- taper to ‘‘V"’ and to left taper 


way. while truck is in motion. 





PLUS CUSTOM DESIGNS AND SIZES TO MEET EVERY POSSIBLE REQUIREMENT 


xl rre GLEDHILL road MAcniNeRY co. 











18] builders of the piow with the perfect moidboara GALION, Ono 








Sewerage and 


Sewage Treatment 
By W. A. HARDENBERGH 


Editor, Public Works Magazine; formerly 
Chief, Sanitary Corps, U. S. Army 





A Useful Book 
For Your 





Engineering Library 


Only $7.25 











A N authoritative yet simple treatment of the subject by 
” one of the nation’s foremost authorities. Mr. Harden- 
bergh’s editorial and field work have brought him in close 
contact with the problems that trouble the average engi- 
neer. And in this book he explains those methods most 
suitable for handling the work. Special attention is paid 
to sewerage systems, both storm and sanitary. 

Design examples of all kinds are worked out in detail 
to illustrate practical, up-to-date methods. 

467 pages, liberally illustrated. 

Priced at $7.25 a copy, postpaid, this book is being sold 
under our regular money-back-if-not-satisfied guarantee. 
Mail your remittance with your order and if not more 
than satisfied with this edition, you may return it within 
10 days for full refund. 


PUBLIC WORKS Magazine 
200 South Broad St., Ridgewood, N. J. 
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A NEW TREND 
IN 
Tt fedi i g-vale) 


A new trend in garbage and refuse burning was 
started by the introduction of the Detroit Recipro- 
cating Grate Principle for incinerator stokers. 


Alternate rows of horizontally reciprocating grates 
tumble, tear and compact the refuse mass as they 
automatically convey it through the combustion zone. 
Result:—Faster and More Complete Burnout. No 
need to poke the fire manually. 


Grate reciprocation is hydraulically actuated. Amount 
of travel and frequency of movement are under 
selective automatic control. The air-metering grate 
design assures uniform distribution of combustion 
air over the entire grate area. 


The complete stoker consists of one or more modular 
units to satisfy any capacity requirement from 900 
Ibs. per hour upwards. Units are shipped fully 
assembled to minimize field erection cost. 


| One of 4 stokers built for a Western 


Municipality. Design capacity of each 
stoker is 110 tons of refuse per day. 


DETROIT 


SINCE /898 


STOKERS Ask for Bulletin 701 


to get all the details. 


DETROIT STOKER COMPANY 


DIVISION OF UNITED INDUSTRIAL CORPORATION 
MAIN OFFICE AND WORKS . MONROE, MICHIGAN 
District Offices or Representatives in Principal Cities 
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Municipal Power 


ELECTRIC RATE MAKING 


BRUCE J. ENNIS 


Associate, 
Burns & McDonnell Engineering Co., 
Kansas City, Missouri 


NE OF THE very important 

factors in the successful oper- 
ation and management of an electric 
utility system is the establishment 
of suitable and proper electric rates 
for domestic, commercial, and in- 
dustrial service. If the rates are too 
low, service is maintained only at 
the expense of deferment of nec- 
essary or desirable system additions 
and improvements; the sale of reve- 
nue bonds, when required, exacts a 
penalty in the form of abnormal in- 
terest rates; and reserve funds can 
not be accumulated for depreciation 
reserve appropriations, adequate 
working capital, and emergency 
funds to tide the utility over in the 
event of a major catastrophe from 
plant equipment failure or storm 
damage. 

Conversely, if the rates are too 
high, consumers are prone to limit 
their usage of the very electric serv- 
ice for which the utility was created 
and is being operated, and maxi- 
mum benefit from wholesale utili- 
zation of available energy is denied 
the ultimate consumer. 

Because of the vital nature of 
electric rate making, many utilities 
maintain on their staff a rate engi- 
neer or analyst whose sole responsi- 
bility is the periodic review of retail 
rate schedules to determine their 
adequacy, appropriateness, suitabil- 
ity and equitableness. By means of 
such reviews, it is possible to bring 
into focus changes in rates which 
are desirable (even in the face of a 
natural aversion to any revision of 
existing schedules) to contribute to 
a more healthy state of business, to 
promote additional or new uses of 
electric service, and to eliminate 
possible inequities and discrimina- 
tion under current rate schedules. 

Rate making centers around two 
general principles which should be 
kept in mind when establishing rate 
schedules. The first principle is that 
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the income derived from the vari- 
ous rate schedules established must 
pay for all costs of service, and the 
second principle is that the rate 
schedules should not discriminate 
between consumers. In effect, this 
means that each consumer should 
pay the full cost of his service in 
so far as possible, without inequita- 
ble subsidization from other con- 
sumers. 


Costs of Service 


The costs of service, which must 
be met from the revenues produced 
by electric energy sales, include, 
among others, the following princi- 
pal items: 


Operation and Maintenance: This 
covers the cost of producing energy, 
the cost of power purchased from 
other utilities, and the cost of op- 
erating and taking care of the pro- 
duction, transmission, distribution 
and general plant properties. 

Administrative and General Ex- 
pense: This includes the general 
cost of doing business, together with 
corollary expenses such as sales 
promotion, customer accounting and 
collecting, meter reading, and the 
like. 

Depreciation and Interest: This 
item covers the fixed charges asso- 
ciated with the investment required 
for the physical properties of the 
system. 

Taxes or Payments in Lieu of 
Taxes: Included in this item are the 
ad valorem, sales, and other taxes 
or appropriations set aside there- 
for which are pertinent to utility 
operations. 

From past records, and projected 
estimates, it is not too difficult to 
determine the total cost of electric 
system service for which compensa- 
tion is to be received in the reven- 
ues to be obtained from existing 
and prospective rate schedules. The 
allocation of these expenses and 
costs among the various classifica- 
tions of consumers on an equitable 
basis is a matter requiring careful 
analysis to avoid discrimination. 


Allocation of Costs 


In general, the cost of serving 
commercial consumers is _ higher 
than the cost of serving residential 
consumers. There are several fac- 
tors which may contribute to the 
higher cost of commercial service. 
One factor is the good voltage reg- 
ulation and generally better degree 
of service required by commercial 
establishments, where outages dur- 
ing business hours mean lost pro- 
duction by employees, lost sales, and 
the hazards associated with power 
failure for elevator service, escala- 
tors and lighting. Another factor is 
that commercial load coincides with 
the industrial peak load during the 
mid-morning or mid - afternoon 
hours, and overlaps the residential 
peak load in the winter months. 
Commercial air conditioning loads 
are a major factor in determining 
the system peak load. Since much 
of the commercial load is located 
in congested districts, this generally 
requires an expensive underground 
distribution system. From this line 
of reasoning, it is evident that rates 
to commercial consumers may be 
higher than rates to residential con- 
sumers without discrimination be- 
tween the two classes of consumers. 

Industrial rates are competitive in 
nature, and are usually lower than 
residential or commercial rates. 
Large industrial consumers are 
often in a position to construct a 
power plant to produce their own 
energy requirements; consequently, 
the cost of energy to these consum- 
ers must be low enough to compare 
favorably with the cost of energy 
that may be generated by the con- 
sumer. Industrial rates applicable 
to such consumers may not pay the 
total pro rata costs of energy fur- 
nished; however, low rates for 
industrial service can usually be 
justified when the revenue pro- 
duced by such rates is greater than 
the additional or incremental costs 
incurred in serving the industrial 
consumer. The difference between 
the revenue produced and the ad- 
ditional or incremental costs in- 
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MORE POWER 


to the CITY OF RAYNE, LOUISIANA 


...from ENTERPRISE ; 


Enterprise heavy-duty Engines are designed for the most 
exacting requirements—in electric power generation, sewage 
power plant and pumping systems—size from 73 to 7703 hp 
—using diesel, dual-fuel, tri-fuel or spark-ignited gas. 


These two new 1750 KW 
Enterprise Engine Generator 
Sets assure the citizens of 
Rayne, Louisiana, of an 
adequate and dependab/e 
source of electric power. 


@ ENTERPRISE fnpinas Be 


550 85TH AVE., OAKLAND 21, CALIF. + 37-02 48TH AVE., LONG ISLAND CITY 1, N. Y. —— National and worldwide sales and service 
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ATTENTION ENGINEERS 


ADDS OR SUBTRACTS — 


AUTOMATICALLY 


Shalda 


MEASURE METER 


Only the Shalda measure meter 

backing up. This 
direct-reading measuring device 
records accurately to 10,000 feet 
in feet and 10ths or 12ths. The 
one-man-operated Shalda weighs 
only 3 Ibs. and is available wi 
either solid or telescoping handle 
for easier storage. Dual rubber 
wheels for control, balance, accu- 
racy and sure grip action. Factory 
sealed and lubricated mechanism 
is protected against dirt, dust and 
moisture. 





MODEL D 








ONLY $49.50 


SEND FOR COMPLETE 
INFORMATION 


WE ALSO HAVE A COMPLETE 
LINE OF MEASURING TAPES — 
ASK FOR PRICES Dealer 


Inquiries 
Invited 
P. O. Box 231 
No. Scituate, R. |. 





end NEW TOWER California's World: 


Famous Resort overlooking the Blue Pacific 
where Wilshire meets the sea. Twenty minutes 
450 luxurious 
rooms and bungalows, all with television and 


from International Airport. 


radio. Complete convention facilities. Banquet 
rooms for up to 2,000, air-conditioned. Exciting 
new Venetian Room and Cantonese Room 


Swimming pool Beautiful grounds and 
ry % landscaped gardens. 
S Rates from $8. 


Across the U.S.A.and in HAWAII 


MASSAGLIA 
CREST OF GOOD LIVING 


JOSEPH MASSAGLIA, JR., President 


MASSAGLIA HOTELS 
* SANTA MONICA, CALIF. Hotel Miramar 
« GALLUP, N.M. Hote! El Rancho 
* ALBUQUERQUE, Hote! Franciscan 
* WASHINGTON, D.C. Hote! Raleigh 
* HARTFORD, CONN. Hote! Bond 
* CINCINNATI, O. Hotel Sinton 
* HONOLULU Hotel Waikiki Biltmore 
World-famed hotels ——-—— 
Teletype service—Family Plan 








curred will benefit the other con- 
sumers on the system by reducing 
the amount they must pay. 

In the larger sense, a low indus- 
trial service rate geared to attract 
new industries into a city contri- 
butes to the well being of the city 
(and the utility) in the form of in- 
creased residential growth from new 
plant employees, and new plant 
payroll released through stores, 
shops and commercial establish- 
ments to help the business growth 
of the community. 

In the preparation of a rate 
schedule for a class of consumers, 
there are three general types of 
costs which should be segregated 
and analyzed separately. These are 
the consumer cost, the demand cost, 
and the commodity cost. 

Consumer cost is that part of the 
total cost which is, in general, pro- 
portional to the number of con- 
sumers, and which is more or less 
independent of the amount of 
consumption by the consumer or his 
maximum rate of consumption. 
Meter reading, customer billing, ac- 
counting, and collecting, and a 
portion of the administrative ex- 
penses are expenses which usually 
fall in this category. The total of 
all consumer costs can be divided 
by the number of consumers and 
the quotient obtained may be allo- 
cated to each consumer, This cost 
constitutes the approximate mini- 
mum cost of serving the consumer 
and usually influences the amount 
of the minimum bill. 

Demand cost is that part of the 
total cost of operating a_ utility 
which is in proportion to the peak 
load or maximum demand which 
may be thrown on the system and 
which is more or less independent 
of the quantity of the commodity 
used. Since the plant equipment 
must be large enough to supply 
the combined peak demands of all 
consumers, the demand cost is 
basically the interest and deprecia- 
tion on the investment in the 
production, transmission, and dis- 
tribution plant properties. 

The commodity cost is that part 
of the total cost which is propor- 
tional to the quantity of the com- 
modity used and which is substan- 
tially independent of demand. Cost 
of fuel, lubricating oil, and cooling 
water are some of the items com- 
prising commodity costs. A portion 
of the fixed charges on plant should 
also be included as a part of the 
commodity cost. 

These three basic costs represent 
the theoretical approach to rate 
making and would be considered 


ideal if such could be readily segre- 
gated and applied; however, from 
a practical standpoint they may be 
considered to serve only as a guide 
or possible goal when revising ex- 
isting rate schedules or formulating 
new schedules. 

For residential consumers, the 
typical rate is in the form of a 
simple block type schedule, with 
from two to four blocks selected 
to cover lighting, refrigeration and 
cooking, water heating and other 
services under a single schedule ap- 
plicable to all residential consumers. 
The first block should pay all costs 
of energy consumed in the first 
block; that is, the consumer, de- 
mand, and commodity cost. The 
second and successive blocks should 
include only the demand and com- 
modity cost with the demand cost 
being less in each successive block. 
In no case should the rate for the 
last block be less than the incre- 
mental cost of supplying the energy 
in that block. 

Similar schedules might be pre- 
pared for small commercial con- 
sumers; however, it is desirable to 
have a demand and energy charge 
rate for the large commercial 
consumer. It is possible to design 
a combination design and energy 
charge type of schedule which has 
a maximum cost limitation estab- 
lished by a block schedule. Such a 
rate would be applicable to large 
as well as to small consumers. 

Industrial consumers should pre- 
ferably be placed on a demand and 
energy charge type of rate schedule. 
Such a schedule provides an incen- 
tive for the consumer to keep his 
load factor high, and also more 
nearly approaches the ideal system 
of rate making based on cost of 
service allocated to consumer, de- 
mand, and commodity costs. 

Other provisions to be considered 
is establishing rate schedules and 
power supply contracts include such 
items as measurement of demand 
in KVA instead of KW, minimum 
charges, demand ratchets, dis- 
counts, power factor clauses, fuel 
cost adjustments, etc. In general 
practice, fuel adjustment clauses are 
not applied to residential rate 
schedules because the fuel cost rep- 
resents a much smaller proportion 
of the residential bill than of the 
large commercial or industrial bills, 
and the extra accounting and billing 
operations for the large number of 
residential bills have discouraged its 
employment in domestic schedules. 

It is apparent that numerous 
variations are possible in designing 
electric rate schedules, as evidenced 
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in the many rates published by the PRESSURE CONTROLS 
Federal Power Commission in the 

“National Electric Rate Book” for | FOR ALL YOUR NEEDS 
communities having a population of | 

2,500 or larger. In addition to pro- Healy-Ruff Company offers a com- 
viding schedules which will pay for plete line of easy-to-install, simple-to- 


. . use pressure-sensing controls for 
the cost of service on an equitable water works and sewage fields. Con- 


basis, it is desirable to keep the trol only, or indicating and recording 
number of schedules to a minimum, as well, can be supplied. All systems 
and in as simple a form as possible. incorporate these desirable features: 


alto Ball bearing rotation and springless mechanism—measures pres- 


Tinted Glass Stops Heat of Sun sure to 42% of operating range 
Field adjustable time delays, provided where necessary to prevent 


The handsome new office building 
start and stop surges from cycling the pumps 


of the Indiana Employment Security 
Division promised comfort and con- © Independent high and low pressure adjustments 
venience for employees, but shortly © Minimum differential between start and stop points 
after moving in, the occupants en- 
countered a severe heat build-up 
in certain areas. 


THE R-4 ROTOTROL permits controlling high and low elevation of water in an 
elevated tank, stand pipe, or reservoir. Automatically compensates for pumping 
: friction. Closed system and booster system controls also available. Bulletin R4 
The building features a dramatic THE PW ROTOTROL controls both pressure and water level in hydropneumatic 
roof overhang supported by soaring tanks. Cuts off pumps on either high pressure or high level Air-add or air-release 
fluted metal columns, with large types. Bulletin PW 
areas of glass to give an open, spa- THE RPS ROTOTROL controls level in pumping stations, sewage plants or reser- 
“ous lock. However, this open de- voirs. Senses level change through corresponding change of pressure in compression 


. : je . Non : : S and 
«siderable glass exposure = submerged in wet well. Purged air or compression pipe types. Bulletins RPS anc 


sa: in soaring temperatures in- 
side the building despite the fact 


that vertical venetian blinds had col 7 A & -~ R U a k Cc '@) ial PA N Y 


been installed and the building was 
equipped with a casas ase air 791 Hampden Avenue ¢ St. Paul 14, Minn. 
conditioning system, The heat load First in dependable controls for waterworks and sewage—since 1929 
from the sunlight ‘was too grea Remote supervisory controls, Complete sym contro « Elevated 

to be blocked out by the blinds or Float controls « Alternators « Alarm silencers « Protective devices 
absorbed by the building’s air con- 
ditioning system. 

To control the amount of heat- 
causing rays of the sun entering the 
building, it was recommended that 
the windows on the south side be 
tinted with Sun-X glass tinting. 
This Du Pont window tint is an Sie mantter ciel gens GhicuenEK & Genie Galea te 
alkyd based liquid plastic product take offers many immediate and long term advantages. Minimum main- 
which is applied to installed glass tenance, longest service life, lowest overal! cost, 75% of construct 
by tlowing it onto the glass surface GA cont is spent locally. Modern in engineering and ¢ 

° ‘ service, lowest in cost...prestressed concret 
with portable pressure equipment. look Sinem that atetilnn 
The material dries quickly and Fe mre : ail 
forms a smooth, hard finish without at marten Se 
optical distortion. The formula is ORE OLD 
available in 14 different transparent \e 


| THE PRELOAD COMPANY, InC. 
and translucent colors for combat- | 355 Lexington Ave., New York 17, N.Y. + Tel.: MUrray Mill 7-0468 
: = . h t lare d f d 1216 Mortferd Bidg., Dolles 1, Texas ° Tel. Riverside 68-4047 
ing V arious ea ° g ar € an a e i PRELOAD CONCRETE THE CANADA GUWNITE HERRICK (RON WORKS 
problems. STRUCTURES INC COMPANY, LTD P.0. Box 3007 
‘ | 837 Oid Country Ra 125 Hymus Bivd 2 
A gray transparent tint was select- | Westbury, 1. |, New York Pointe Cloire, ?.0.. Canede Hoyword 2, Colit 














Before you buy any storage tank... 


) 
e sh 


ed for the Employment Security 
Building, both for its heat reduction 
properties and because it would 
blend well with the building’s ex- 
terior features. Windows on the first 
and second floors—3,441 square feet 
of glass—-were tinted. The windows 
on the third fioor are protected from 
the sun by the overhanging roof. 
Reduced heat transmission will re- 
duce annual operation costs for the 
building’s air conditioning system, 
as well as providing better working 
conditions. 

Sun-X Glass Tinting is distri- 
buted internationally by Sun-X In- 
ternational, Inc., Houston, Texas. 
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SEWERAGE 


AND 
REFUSE 
DIGEST 




















Prepared by ALVIN R. JACOBSON, Ph.D 


Associate Professor and Head, Division of Sanitary Science, Columbia University School of Public Health 


Anaerobic 
Contact Process 


Previous findings of laboratory 
and pilot-scale investigations of the 
anaerobic contact process have indi- 
cated an excellent removal of sus- 
pended solids and a substantial re- 
moval of BOD upon passage of the 
sewage through a blanket of anae- 
robic sludge. A full-scale anaerobic 
contact process experiment was 
carried out by the authors in a 
subdivision of Peoria covering ap- 
proximately 320 acres and serving 
about 450 homes to the present 
time. The treatment plant consists 
of an anaerobic contact tank, fol- 
lowed by a dosing tank, trickling 
filter, and a small oxidation pond. 
The effluent is discharged to a creek 
which is relatively dry during the 
summer months. After 20 months 
operation the anaerobic contact 
process as evaluated by ihis study 
has the following characteristics: 1) 
The average suspended solids re- 
moval is 77 percent. 2) The average 
BOD removal is 34 percent. 3) The 
mean rate of sludge accumulation 
is about 0.4 cu.ft. per capita per 
month, and the effective storage 
depth is 10 ft. in a 16-ft. water- 
depth tank. 4) The efficiency of 
BOD removal is adversely affected 
by increasing the depth of sludge. 
5) The sludge formed has a dis- 
agreeable odor which can be re- 
moved by liming. 6) Scum is no 
problem. 7) The average retention 
period, consistent with good sus- 
pended solids removal, is below 13 
hrs. 8) The BOD removal is ad- 
versely affected by summer tem- 
peratures, but the suspended solids 
removal remains approximately 
constant. 9) Very little attention is 
required for operation. The per- 
formance of the trickling filter was 
disappointing with lower BOD re- 
movals than anticipated. The oxi- 
dation pond, though overloaded, 


132 
; 


effected a substantial BOD removal 
and produced a satisfactory effluent. 

“The Anaerobic Contact Process 
In Practice.” By Edwin B. Fall, Jr., 
Chemist, and L. S. Kraus, Manager, 
respectively, of the Peoria Sanitary 
District, Peoria, Ill. Journal WPCF., 
October, 1961. 


Toronto Landfill 
Creates Parks 


Metropolitan Toronto is creating 
new park lands and green areas 
from old swamps and other waste 
land at no cost to its 1.75 million 
citizens by the use of sanitary land- 
fills for its refuse disposal. The first 
landfill operation was started in 
1954 as a means of land reclama- 
tion after Hurricane Hazel swept 
down on the area leaving millions 
of dollars worth of damage. At that 
time decision was made to recover 
some of the expenditure necessary 





Tough Trenching 


@ DIGGING through hard coral for 
@ new sanitary sewer in Miami, Fia., 
this Parsons Trenchliner carves out a 
trench 66 ins. wide and 16 ft. deep. 


to rehabilitate one of the most 
devastated areas where homes were 
swept from their foundations. The 
scheme was completed in 1958 with 
the land raised 25 to 30 feet and 
contoured into a beautiful 36-acre 
park. To date three projects have 
been completed, three more are in 
operation, and plans have already 
been envisioned which could result 
in a five-mile-long park along the 
metropolitan waterfront of Lake 
Ontario. Not only has the venture 
into landfill been successful but the 
operations are financially self-suffi- 
cient. Metro landfill operations pro- 
vide the areas for disposal but Metro 
is not in the garbage collection busi- 
ness—that is the responsibility of 
the various municipalities which 
make up the metropolitan area, and 
the private contractors who under- 
take industrial refuse disposal. Ex- 
penditures incurred in fiscal 1960 
were $315,636.64 while revenue dur- 
ing the same period was $349,730.67. 
During the year 191,583 loads were 
handled for disposal—an average of 
750 loads per day. 

“Metro Toronto Landfill Creates 
Many New Parks.” A Staff Report. 
Canadian Municipal Utilities, Octo- 
ber, 1961. 


Temporary 
Pumping Stations 


A minor though significant factor 
in the development of the overall 
sewer expansion program in the 
City of Phoenix, Arizona, was the 
contribution of a number of tem- 
porary pumping stations utilizing 
submersible pumps. It was obvious 
four years ago that in order to meet 
the needs of the rapidly expanding 
community it was necessary that 
some means be devised so that new 
developments could be provided 
with sewerage service at the outset. 
An ordinance was passed which 
permitted developers to finance the 
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(as Production 


with PET....Pearth 


In the heart of one of Pennsylvania’s most beautiful resort areas 

is the thriving community of Stroudsburg. Its sparkling streams and 
invigorating mountain air have not only made this an attractive 
residential area but inviting to industry as well. 

As in over 200 other communities in the United States, Stroudsburg’s 
sewage treatment plant is enhanced by the benefits of a P.F.T.-Pearth 

Gas Recirculation System. 

P.F.T.-Pearth steps up gas production, eliminates scum and increases 
digester capacity. Compressed digester gas is injected through properly 
spaced discharge wells into the zone below the scum layer. Violent agitation 
disperses the scum and effects intimate mixing of the scum and raw solids 
with the seed material in the active digestion zone. This steps up 

digestion of all solids. 

There are no moving parts in the digester and no restrictions in the 

open end gas discharge piping. There is no danger of mechanical failure 

or clogging with this trouble-free system. 

Other P.F.T. equipment at Stroudsburg includes: 1 P.F.T. 30’ 

Floating Cover, 1 P.F.T. 35’ Floating Cover with P.F.T.-Pearth installed 
in 1954. 1 P.F.T. #250 Heater & Heat Exchanger Unit, 

P.F.T. Supernatant Selector and Gauge and P.F.T. Gas Safety Equipment. 


Plant designed by Albright & Friel, Consulting Engineers, Philadelphia. 


Aerial Photos Shows Stroudsburg Plant with P.F.T. Floating Cover 
with Pearth in Foreground. 


waste treatment equipment exclusively since 1893 


PACIFIC FLUSH TANK CO. 
4241 RAVENSWOOD AVENUE, CHICAGO 13, ILLINOIS 


PORT CHESTER, N.Y. © SAN MATEO, CALIF. «© CHARLOTTE, N.C. «© JACKSONVILLE + DENVER 
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construction of the connecting 
sewer main with a provision for 
repayment from future connectors 
on a pro rata share basis. But it 
remained for the utilization of sim- 
ple, temporary pumping stations to 
provide a solution that was accept- 
able from the developers’ point of 
view as well as fitting the pattern 
of overall integration of the sewer 
system. Submersible pumps provid- 
ed many features that could be 
utilized in a relatively low cost 
pumping station. They permitted 
the location of the station within 
the limits of the public right-of-way 
thereby eliminating the cost of a 
pumping station site. Likewise, 
eliminating motors and other ap- 
purtenances from surface location 
made security fencing unnecessary. 
A single pump submersible-type 
pumping station was adopted as a 
standard. A daily routine inspection 
of all pumping stations is made to 
observe their operation and to per- 
form necessary maintenance or to 
replace pumping units. When daily 
routine turns up malfunctions or 
abnormal operation, two-way mo- 
bile radio communication makes it 
possible to dispatch a maintenance 
truck immediately. These tempo- 
rary pumping stations have made 





it possible for the Phoenix sewer 
system to absorb expansion prob- 
lems without undue difficulty, in 
many cases preventing the installa- 
tion of tanks and cesspools. More- 
over, the lateral sewers are installed 
in accordance with master planning, 
to permit adjacent areas to benefit 
in the future in spite of “hop-skip- 
and-jump” subdividing. 

“Temporary Sewage Pumping 
Stations.” By Art F. Vondrick, As- 
sistant Water and Sewers Director, 
Phoenix, Arizona. Pusiic Works, 
November, 1961. 


Syracuse 
Treatment Plant 

A study of the sewage disposal 
problems of the entire Syracuse 
Metropolitan area completed in 
1952 recommended that one sewage 
treatment plant be constructed to 
serve the city and the communities 
in the West Side Sanitary District. 
A novel feature of this plan was 
the recommendation that the treated 
effluent be pumped six miles around 
Onondaga Lake to the Seneca River, 
thereby minimizing the problems of 
aquatic growth in the lake which 
has a great potential for recrea- 
tional uses if the pollution can be 
brought under control or elimi- 


nated. Another feature of the pro- 
posed plant was to have a design 
capacity to handle all flow reaching 
the site even under maximum storm 
conditions. It was determined that 
primary treatment would be re- 
quired during the non-recreational 
months, with chemical precipitation 
and chlorination during the swim- 
ming season. The flow diagram of 
the treatment plant is shown in the 
article; also a series of photographs 
accompany the detailed description 
of this sewage treatment plant. 

“Metropolitan Syracuse  Treat- 
ment Plant.” By Samuel W. 
Williams, Jr. O’Brien & Gere, Con- 
sulting Engineers, Syracuse, N.Y. 
Water & Sewage Works, October, 
1961. 


From Sewage 
To Milorganite 

Since 1925 the City of Milwaukee 
has provided secondary treatment 
of its sewage by means of the acti- 
vated sludge process. In that year 
the Milwaukee Sewerage Commis- 
sion built an 85-mgd plant on Jones 
Island for the treatment of sewage 
and industrial wastes. At the present 
time annual sales of 70,000 tons of 
dried activated sludge have helped 


pact” sewage treatment plants 


Sparjair plants provide safe, efficient and odor- 
less sewage treatment — equal to “big city” 
systems in everything but complexity and oper- 
ation cost. They combine screening, aeration, 
sludge removal, aerobic digestion and chlorin- 
ation in one compact, self-contained unit to 
provide the most effective treatment obtainable 
in any common-wall plant. Available in de- 
signs to handle population equivalents of 50 to 
5000. Installations range from rural schools to 
small cities. Sparjair plants may be located 


anywhere—above or below ground—utilizing 
concrete or steel tank construction. Easiest to 
operate—primary settling, sludge pumping and 


anaerobic digesters eliminated—requiring con- 
siderably less attention than a complicated 
plant layout. Our organization is the oldest 
and most experienced in compact aeration 
plants. A qualified process engineer is avail- 
able to work with you. Write for bulletin 19- 
S-94 for process and operating details. Lay- 
outs are available. 


Minh Walker Process Equipment Inc. 


FACTORY . ENGINEERING OFFICES . LABORATORIES . AURORA, ILLINOIS 
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How you SAVE with the CoLtectomatic Mark II 


If a conventional refuse collection unit costs you 


this much per pick-up... 





A HEIL Colectomati¢ Mark II could bring 


the cost down to... 








You SAVE this much on every pick-up... 


... or as much as $2,000 every year! 


Take a conventional unit that makes 1,000 pick-ups 
in a 40-hour week at an operating cost of $7.10 an hour for 
labor, equipment, etc. Cost per pick-up is 28.4 cents. 


Now take a more efficient Mark II — and even 

assume you were to pay 25 percent more for it, which 

isn’t likely. Faster collections and more than 

15 percent greater capacity through “Duo-Press” 

compaction bring the cost still lower. Making 

20 percent more pick-ups a week, collections would 

cost 24.5 cents each... for a saving of 3.9 cents 

per collection. That’s a saving of $39 per thousand 
. over $2,000 in one year, $10,000 in five 

years! Let your Heil distributor tell you more 

about the savings you can make. 


COLECTOMATIC REFUSE B@pIES THE HEIL co. 


MILWAUKEE 1, WISCONSIN 





Factories: Milwaukee, Wis.; Hillside, N. J.; Lancaster, Pa.; 
Cleveland, Ohio; Modesto, Calif 
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Milwaukee to get full value from 
its sewage works. Sewage flows into 
eight grit chambers, then through a 
series of rotary drum screens, into 
mixing channels where controiled 
volumes of return activated sludge 
are applied, then into the aeration 
tanks. From the aeration tanks in 
the two treatment units—of 83 and 
115-mgd capacities — the mixed 
liquor flows into the clarifiers where 
it is aerated for an average period 
of 6 hours. Activated sludge is re- 
moved by quiescent settling in Dorr 
and Tow-Bro type clarifiers. The 
settled sludge is conditioned with 


ferric chloride and dewatered on 


ye 


FLEXICROME RODS are the end 
result of many years of field and 
laboratory tests. When you spe- 
cify “Flexicrome” you get these 
important, exclusive features: 


* Special alloy steel for extra 
toughness and durability. 


* Heat fused rod coating for 
better sewer acid resistance. 


* Solid center, grooved coup- 
lings for extra rod end sup- 
port, and faster assembly. 


90% of the Cities 
in the United States 
use this ROD for 
cleaning sewers... 


T BE A REASON! 


¢ BEST BY LABORATORY AND FIELD TEST 
© SPECIAL STEEL FOR SEWER RODDING 


24 Oliver vacuum fiiters. The filter 
cake is transferred by means of a 
series of rubber belt conveyors to 
10 direct-indirect-counter-flow ro- 
tary drum-type dryers where it 
remains for about 45 minutes. The 
moisture content of the dried ma- 
terial is about 5 percent. The sludge 
is processed into an evenly graded 
granular material, containing 6 per- 
cent nitrogen, 4 percent phosphate, 
0.4 percent potash and a wealth of 
trace elements which make it suit- 
able as a lawn and grass fertilizer 
and soil conditioner. It is sold under 
the trade name of “Milorganite.” 
The total cost of the treatment 


¢ ACID RESISTANCE TREATED 
¢ GROOVED COUPLINGS 


Patent No. 2,471,060 





3786 Durango Ave. + Los Angeles 34, Calif 
LIMA, OHIO DALLAS, TEXAS 





plant and intercepting sewers, ap- 
proximately $80,000,000, was fi- 
nanced by sale of county bonds 
issued for the Metropolitan District. 
A master plan of improvements has 
been adopted to meet the sewage 
treatment needs for the metropoli- 
tan drainage area to the year 2,000. 
“From Milwaukee Sewage to Mil- 
organite at Jones Island.” By Ray 
D. Leary, Chief Engineer and Gen- 
eral Manager, Milwaukee and 
Metropolitan Sewerage Commis- 
sions, Milwaukee, Wisconsin. Wastes 
Engineering, October, 1961. 


“Operation 
Cleanup” 
Miami, 
tion Cleanup 
pick-up of items not normally col- 
lected in their regular waste collec- 
netted a 


Florida’s, Opera- 


a crash program fo1 


recent 


tion and disposal services 
total of 4,714 tons of refuse material. 
The Miami Metropolitan area being 
the hub of Dade County claims 
million residents; addi- 
visit the area on 


about one 
tional millions 
business or on vacation. The pro- 
gram was so well accepted by the 
local people that semi-annual clean- 
up programs are being considered 

a spring clean-up, paint-up drive as 
well as a clean-up drive just prior 
to the South Florida winter season. 
Considerable planning 
made the undertaking a success. In 
addition, excellent cooperation was 
extended the City of Miami Pub- 
licity Department by the various 
media such as press, radio, and te‘e- 
vision. The city divided into 
sections and the residents were in- 
formed by handbills and the news 
media when the collection crews 
would be in the area for the sched- 
uled pick-up of materials. 
The clean-up drive was also a fire 
prevention measure, residents being 


advance 


was 


waste 


urged to clean out closets and ga- 
rages of combustible waste ma- 
terials. A total of 18 Hydro and 
Davis cranes, with clamshell buckets 
designed for picking up yard rub- 
bish, together with 80 trucks and 
200 employees participated in Mi- 
ami’s first “Operation Cleanup” in 
20 years. 

“Operation Cleanup” Yields 4,700 
Tons of Waste.” By J. Grady Phelps, 
Superintendent, Division of Munici- 
pal Wastes, Miami, Florida. Pustic 
Works, November, 1961. 


Refuse Disposal 
Engineering 
Refuse 
should be 
handling project, 


disposal 
materials 
industrial 


collection and 
handled as a 
where 
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DETROIT to instan two wor 





TOTAL CAPACITY WILL BE 
INCREASED TO 3,000 TONS 
OF MIXED REFUSE DAILY 


Seven F&E Multi-Cell Incinerator Stokers, with a total 
rated capacity of 2,325 tons of mixed refuse daily, are 
already in use in the various plants in the City of Detroit. 
Operating experience shows that all units easily exceed 
their nominal rating in normal operation, resulting in 
substantial savings to that city. 

When additional incinerator capacity was required, F&E 
Multi-Cell Incinerator Stokers were again selected. 
According to Mr. Theodore E. Winkler, Engineer of 
Waste Disposal, the City of Detroit will have a total 
rated capacity of 3,000 tons when the two F&E Incinera- 
tor Stokers now on order are installed. 


JKEBo 
’ 


F&E Multi-Cell 
Incinerator 
Stokers 


Complete Flexibility of Operation 
Utmost in Economy—Reduced Labor 
Rugged Construction—Lifetime Dependability 
Progressive Burning for Maximum Results 


CONTACT F&E TODAY 
for engineering details and data. 


FLYNN & EMRICH 
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engineering practices and time and 


motion study can aid greatly in in- 
creasing efficiency and reducing 
costs. Large sums can be wasted, or 
saved, according to the degree of 
planning and the study of local con- 
ditions which are different in every 
neighborhood or town, varying 
greatly according to climate, topog- 
raphy, local habits of the people 
and population density. Garbage 
and refuse disposal service com- 
prises four interdependent stages: 
a) the storage, b) the collection; 
c) the transportation, and d) the 
final disposal of the waste materials. 
The author describes each of these 
aspects in detail, comparing English 
practices with those in the United 
States and other parts of the world. 
Frequent analyses and determina- 
tion of costs of all phases of the 
collection and disposal service are 
always worthwhile. Comparison 
should be made between collection 
crews and analyses from other 
towns or cities of comparable size 
and problems. The composting of 
garbage is described in some length 
as it is practiced in other countries. 


TIT Ao 


This reinforced concrete sewer will be in service generations from 
now, because concrete surpasses all other materials. Most concrete 
sewers do not require protection, but when strong chemical effluents : 
anes ere " # The author concludes by stating 
or oxidized H.S are a problem, only T-LOCK AMER-PLATE provides ak lecti 1 di ae 
en8 . ° ° ° 1é - € BC na spose 
positive protection. T-LocK AMER-PLATE is a high molecular weight 2. Seen: oe ewer on 
: ° ie an. town refuse is an engineering prob- 
polyvinyl! chloride sheet which is cast into the concrete while in the lem of considerable complexity 
process of manufacture. where the promotion of hygienic 
standards must be given top pri- 


T-Lock Amer-Plate meets all the requirements of the ideal sewer lining: ority. 


Mi T-Lock is extremely dense and impervious. Permanently “Engineering Aspects of Town 
protects concrete from chemical effluents and H.S corrosion. Refuse Disposal.” By J. L. A. Wat- 
@ T-Lock is permanently flexible. Tensile strength minimum is son, M.B.E., MI. MUN.E, F.R.S.H., 


2200 psi; elongation at break is a minimum 200%. Engineering Advisor, Ministry of 
@ it is mechanically bonded to the pipe. Pull tests result in Health, Jerusalem. The Surveyor 
and Municipal and County En- 


the breakage of concrete before T-Lock fails. - 23S , . 

@ T-Lock withstands 40 psi back pressure, equal to a ground jon) a ee, a eae 
water head of 85 feet. — 

@ T-Lock has a smooth, highly abrasion resistant surface... Other Articles 


maintains its N factor of .010 indefinitely. 
“Rapid Coliform Organism Deter- 


mination With C,,.” The radioisotope 
There are no other materials — paints or troweled-on mastics, test is used to shorten the time re- 
mortars, sacrificial aggregates or admixes — which meet these vital quired for coliform determination to 
requirements several hours. By Gilbert V. Levin, 
_ Vice President-Engineering, Resources 
Where protection is required, only T-Lock will do the job. Com- Research, Inc., Washington, D. C.; Vir- 
promise methods are a gamble which experienced sewer designers ginia L. Stauss, Research Assistant, De- 
will not take; they know it is money wasted to specify linings which potest of Riey: ont ae a 
. , ) 8 £ specily linings whic Hess, Associate Dean, School of Medi- 
will fail within a few years. cine and Dentistry, Georgetown Uni- 
Because T-LocK AMER-PLATE is the only completely satisfactory er Poets sag D. C. Journal 
material on the market today, millions of square feet are now in use “Locating Leaky Sewers With 
in cities throughout the nation. Smoke.” A portable blower and some 
smoke bombs help locate leaks in new- 
ly laid sewers before backfilling and 
in old sewer lines. By C. E. Stacey, 
For a complete list of users and specifiers, plus technical data, write: City Engineer, McPherson, Kansas. 
Public Works, November, 1961. 

“TV Camera Inspects 1,000 Feet of 
Sewer A Day.” This technique is prov- 
ing to be a valuable time-saver in the 
sewer maintenance program. By R. G. 


921 Pitner Ave. 360 Carnegie Ave. 111 ColgateAve. 2404 Dennis St. 6530 Supply Row Kramer, City Engineer, Waukegan, II- 
Evanston, Itl. Kenilworth, N.J. Buffalo, N.Y. Jacksonville, Fla. Houston, Tex. linois. Public Works, November, 1961. 


CORPORATION Dept. BY, 4809 Firestone Bivd., South Gate, California 
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Bucket 








CONTINUOUS ROD 








SECTIONAL ROD 


For Sewer Cleaning and Threading... 


... Which do you prefer? 


able in truck mounted design for fast, easy 
mobility. 


O’Brien has both! 


Whatever the reasons . . . personal preference or custom 
job requirement, O'Brien offers a choice of either contin- 
uous rod or sectional rods. Select a powerful “man-sized” 
unit that features the greaest advancement in compact de- 
sign and engineering ever offered! 


Uncontested champions for economy 
and efficiency 


Dynamic, positive drive and pull back power, automatic 
safety throwout control, fully enclosed body, uses 5/16” 
or 3/8” rod, simple one man operation, footage meter, 9 
or 12hp. engine with 12 volt starter, generator and battery 
. . . plus other outstanding O'Brien features. Units avail- 


It’s wise to get the best! 

The savings in better performance and greater efficiency 
is worth the few dollars more to get the very best there is 
—O'Brien! The complete line of O’Brien powerized sewer 
cleaning equipment reflects years of actual experience in 
sewer maintenance. Here, truly is time-tested equipment, 
designed to custom-fit any job requirement. 


Get a FREE demonstration to see—how and why 
—O'Brien is the “cadillac” in sewer cleaning 
equipment. 





Power 


Machine and 


Loader 


Machine 


Power Rod Drive 
& Trailer 


MANUFACTURING CORP. 


5632 NORTHWEST HIGHWAY e CHICAGO 46, ILL. 
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WATER 
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DIGEST 




















Prepared by ALVIN R. JACOBSON, Ph. D. 


Associate Professor and Head, Division of Sanitary Science, Columbia University School of Public Health 


Frogmen Inspect 
Watermains 


' The Department of Public Works 
in the City of Montreal, Canada, 
has used frogmen to do surveys of 
their water aqueduct and sewer sys- 
tems. The first stage of the work 
was a survey of the waterworks 
pumping stations and of a maze 
of mains connected to large cham- 
bers in which frazil ice is a constant 
and serious problem during the se- 
vere winter months. Another phase 
of this survey was the inspection of 
the screens located at the entrance 
.of four main intakes. Damaged and 
clogged screens were discovered. 
They were completely cleaned of 
dead leaves, papers and foreign ob- 
jects. The frogmen also made a re- 
port of the condition of the filtra- 
tion chambers and on the automatic 
gates which regulate the rate of 
flow. Underwater photos were taken 
to give the engineers a clear picture 
of the problems they had to face. 
The divers also examined the dis- 
y»~tharge from sewage outlets during 
the winter months when ice jams 
caused a severe problem. To elimi- 
nate this, high pressure pumping 
stations were set up to eject the 
used water. Frogmen also carried 
out surveys of sediment beds in 
sewers enabling the engineers to de- 
vise new methods of cleaning them. 
In others it was shown that deposits 
of fatty matter and oil, forming a 
gel-like substance, had considerably 
reduced the diameter of these sew- 
ers. The report submitted by the 
frogmen enabled the engineer to 
work out ways and means of elimi- 
nating the obstructions and of re- 
establishing good flows where 
needed. These specially trained and 
equipped type of mobile divers, who 
carry out all phases of underwater 
work, are well qualified to do in- 
spection work on submerged parts 
of water and sewage works. 
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“City of Montreal Uses Frogmen 
to Inspect Watermains and Sewers.” 
By R. Sonne, International Under- 
water Contractors Ltd., Montreal, 
Quebec. Canadian Municipal Utili- 
ties, September, 1961. 


Water Use 
in the U.S. 
The United States is not running 


out of water as so many popular and 
technical writers would have us be- 


lieve. In many places users may not 
have all the high-quality water 
they need at the price they would 
like to pay, and in a few places 
they may never have enough but the 
United States is not running out of 
water nation-wide or even in large 
river basins. These are the conclu- 
sions of the United States Geological 
Survey after a survey of our na- 
tional water resources. The USGS 
has just completed an estimate of 
the water used during 1960, and has 





Handling Chemicals 


HE South Holly water treatment 

plant of the Fort Worth, Texas, 
Water Department uses two Thomas 
bucket elevators and five Thomas 
screw conveyors to handle coagulat- 
ing chemicals. Delivered to the 
plant by railroad hopper car, alum 
and lime are dropped by chute to 
separate 9-in. Thomas conveyors 
and transported to twin Thomas 
elevators with malleable iron buck- 
ets. The alum is transported from 


for Water Treatment 


its elevator by conveyors to the 
alum storage bins. Another conveyor 
receives the lime from the second 
bucket elevator and delivers it di- 
rectly to the lime bin. The entire 
conveyor system is powered by five 
230 rpm class II gear head motors. 
Micro-switch equipment and over- 
flow doors operate automatically in 
the event that any of the storage 
bins becomes loaded above the de- 
signed 200-ton capacity. 
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WHEN BUYING HYDRANTS LOOK FOR 
A MANUFACTURER WITH AT LEAST 


100 YEARS’ EXPERIENCE 


Age has its advantages when you are 
dealing with fire hydrants, because 
hydrants must provide many years of re- 
liable service. When a manufacturer has 
been in business 100 years or more, 
the quality of his product is well known. 

R. D. Wood Hydrants have stood the 
test of time. There are more than a million 


of them in use right now. This says a 
great deal for the excellence of the prod- 
uct and the reliability of service. 

When you deal with R. D. Wood (over 
100 years in the hydrant business) you 
have the comfortable feeling that we will 
still be around when your equipment 
needs service or even replacement. 


Conform to A.W.W.A. specifications 


R. D. WOOD COMPANY 


FLORENCE, NEW JERSEY 


Established in 1803 
Manufacturers of “Sand-Spun” Pipe (centrifugally cast in sand molds) 
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made comparisons with the esti- 
mates for 1950 and 1955. Estimates 
were made for: public supplies, ir- 
rigation, rural use other than irri- 
gation, and self-supplied industrial 
use. Of the 270,000 mgd of water 
withdrawn from ground or surface 
water sources, self-supplied indus- 
try withdrew the largest quantity 
(51%), irrigators withdrew the sec- 
ond largest quantity (40%), public 
supplies withdrew 8% and self sup- 
plied rural users withdrew the 
smallest amount (1%). The con- 
sumption pattern, however, is en- 
tirely different, the irrigators con- 


In a_ vertical 


sumed the largest quantity of water 
(85%), public supplies consumed 
the second largest quantity (6%), 
self-supplied industries 5%, and 
self-supplied rural users consumed 
4%. Climate has a very pronounced 
effect on the pattern of water use; 
the warm, dry climate, as in the 
semi arid parts of the United States, 
using higher rates. Irrigation, the 
largest use of water in the western 
U.S. is highly consumptive. More 
than 90 percent is used in the sev- 
enteen states, and about 66 percent 
of the water applied to the land is 
consumed. The pattern of industrial 


For Setting 
Meters in 
Basements 


INSTALL 


The KORNERHORN 2 


basement pipe, 


Cut supply 
line. Clamp 
not necessary 
but convenient 


against the wall or in a corner, 
the Kornerhorn makes a most 
satisfactory meter setting. In- 
stallation is fast and economical 


as pipe threading is eliminated. 
Send for detailed information. 


When Valves 
are Needed 


Ford Kornerhorn valves in- 


Add 


Connections 


3. 


stalled on the supply side, 
or on both sides of the 
Kornerhorn add extra con- 


venience and cleanliness 
when meters are changed. 


Kornerhorn 
in place 


THE FORD METER BOX COMPANY, INC. 
FOR BETTER WATER SERVICES 
Wabash, Indiana 


use is just the reverse; 85 percent 
of the industrial water being used 
in the East with only about 2 per- 
cent being consumed. About 80 per- 
cent of the water consumed in the 
U. S. is consumed in the West where 
this part of the country has only 
about 25 percent of the U. S. water 
supply; the greatest depletion oc- 
curring where it can be least af- 
forded. 

“Water Use In the United States.” 
By Kenneth A. MacKichan, Hy- 
draulic Engineer, USGS, Ocala, 
Fla. Journal AWWA, October, 1961. 


Color 
Removal 


A new water treatment plant was 
put in operation in May, 1960, in the 
Borough of Ballymena, Northern 
Ireland, which enabled the con- 
sumers to have a colorless water for 
the first time. The very marked col- 
or of the water, as high as 200 ppm 
at certain times, was due largely 
to the presence of peat in the water- 
shed. The treatment plant comprises 
essentially of two hopper-bottomed 
vertical flow sedimentation tanks 
and four rapid sand gravity filters. 
Water flows from the Quolie water- 
shed into the flash mixing chamber 
where alum is added as the coag- 
ulant at dosages of 80 to 90 ppm 
found necessary for color removal. 
Soda ash or sodium aluminate may 
be added under certain circum- 
stances for maintaining the optimum 
pH value. From the mixing cham- 
ber, the water is discharged down- 
wards through inlet pipes into the 
hoppers of the sedimentation tanks, 
and is collected at the surface in 
asbestos troughs suspended between 
the tank walls. As the water rises 
in the hopper, the floc is left be- 
hind as a sludge blanket, a part of 
the sludge being intermittently or 
continually removed by small bore 
bleed pipes. The water from the 
sedimentation tanks then flows to 
the gravity filters. The filtered water 
collected in the non-corrodible un- 
derdrain system is pumped either 
into the distribution system or the 
storage reservoir. Chlorine is added 
for sterilization purposes and pH is 
adjusted through addition of lime. 

“Ballymena Gets Colorless Water 
for the First Time.” By the Staff. 
Municipal Engineering, September 
22, 1961. (London) 


County Solves 
Water Problems 
In 1961, a 13-year old dream be- 


came a reality for Niagara County, 
N. Y., when the new 12-million gal- 
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An engineer of Quebec's Hydro-Electric Commission examines 
the Bitumastic coatings inside the huge Bersimus penstocks. 


>= 
—-_ 


3 ee 


Bitumastic lining stands up like new 
in high pressure penstock service 


The most critical points in the giant Bersimus River pen- 
stocks are the eight 328-foot steel pipe sections, located 
immediately below the elbows, where water pressure reaches 
540 pounds per sq inch. Quebec Hydro-Electric Commis- 
sion engineers picked Bitumastic coal-tar enamel for the 
protection of the steel pipe in this tough service. 

The coatings applied to this section had to meet very 
stringent requirements: first, the high moisture content inside 
the penstocks made it necessary to use a very fast drying 
primer to protect the coating’s bonding action from moisture 
attack. This requirement was fully met by Bitumastic Jet- 
Set Primer, the fast-drying primer with a bond estimated to 
be five times stronger than other primers. 

Two coatings of Bitumastic No. 70-B AWWA Enamel 
were applied to meet the other requirement: these top coat- 
ings will have to provide a minimum of five years mainte- 
nance free service. A recent over-all inspection of the line 
indicated that the coatings are still in excellent condition and 
should last 40 years or more, based on previous experience. 

Koppers coal-tar protective coatings are ideally suited for 
severe corrosion conditions where water resistance and main- 
tenance free service are mandatory. For more information 
on how Bitumastic coatings can solve your corrosion prob- 
lems, mail the coupon or write: Koppers Company, Inc., 
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Pittsburgh 19, Pa. District Offices: Chicago, Los Angeles, 
Pittsburgh, New York and Woodward, Ala. In Canada: 
Koppers Products Ltd., Toronto, Ontario. 


KOPPERS 
BITUMASTIC 


COATINGS AND ENAMELS 
another fine product of COAL TAR 


KOPPERS COMPANY, INC. 
Tar Products Division 
Dept. 138M, Pittsburgh 19, Pa. 
Gentlemen: 
I'd like more information on Bitumastic hot enamel coatings for 
pipeline protection. 


Name____ Title 


Firm 


Address 





lon treatment plant was completed, 
furnishing water to more than a 
dozen towns and villages in Niagara 
County, as well as the neighboring 
Orleans and Erie Counties. The 
Niagara County Water District is 
unique in that its prime purpose for 
existing is to supply, under pres- 
sure, treated water to points of 
take-off on a wholesale basis, mak- 
ing it economically possible for the 
various communities to develop 
their own distribution system. Some 
300 miles of new distribution system 
have been constructed since water 
was made available in the County 
mains. The entire system costing ap- 


proximately $10 million has as its 
source, the West Branch of the 
Niagara River. The raw water 
pumping station discharges the wa- 
ter into the 12-million gallon treat- 
ment plant. The treatment process 
employs a centrifugal type rapid 
mixing tank coupled to three 
Pfaudler-Permutit horizontal type 
rapid updraft precipitators, and six 
rapid sand filters using Wheeler 
bottoms and equipped with Palmer 
surface wash sweeps. Alum and 
lime are used as coagulants and 
either bentonite or calcite as coag- 
ulant aids. Pre or post-chlorination 
or chlorine dioxide may be added 





BUFFALO 
MUNICIPAL 
- tf CASTINGS 


are available in every size and style! 


No matter what size, shape or style municipal casting you 
may desire — you're practically sure to find a “Buffalo” casting 
to serve your needs. Or, where desired, castings may be made to 
your own specifications. Whether you need valve, service or 


roadway boxes, meter boxes, manhole rings 


and covers or other 


municipal castings, you'll find all “Buffalo” castings designed 


for service and dependability. 


water or gas 


service box 


Prompt quotations given on all 
your standard or special gray 
iron or non-ferrous castings. 


Write or wire Dept. J for Bulletin M1! 


screw type 
valve box 


BUFFALO PIPE & 
FOUNDRY CORP. 


as desired. Fluoride treatment is 
added by means of a hydro-fluo- 
silicic acid feeder. 

“Niagara County Solves Its Water 
Problems.” By Leon H. Wendel, 
Consulting Engineer, Lockport, N.Y. 
Pusiic Works, November, 1961. 


Cairo’s 
Improvement Program 

The City of Cairo, Ga., completed 
in 1960 the first phase of a $500,000 
water system improvement program 
to overcome certain serious defi- 
ciencies in its water supply. Spurred 
on by a series of complaints, begin- 
ning in the summer of 1957, con- 
cerning the water service—unpleas- 
ant taste and odor, black or “dirty” 
water and periods of low pressure 
—the city obtained the services of 
consulting engineers to make a 
thorough investigation. It was clear, 
however, that even if the most eco- 
nomical combination were selected 
of the several methods which could 
be proposed, a complete and ideal 
solution to these problems was be- 
yond the City’s financial ability. An 
estimate of the cost of the ideal so- 
lution was in excess of $500,000 
while the financing capacity of the 
city was about % of this amount. 
In 1959 financial negotiations were 
successful for obtaining money for 
three contracts for the following wa- 
ter works improvements; Water 
plant facilities, including a ground 
storage reservoir, aerator, chlorina- 
tion facilities and high service 
pumps costing about $83,000; addi- 
tions to the water distribution fa- 
cilities including extensive new seg- 
ments of 6-inch costing approxi- 
mately $28,000. These improyements 
furnish an economical answer to the 
City’s treatment, storage and pump- 
ing problems for the near future 
and give the city time to deal with 
the long-term problems whose so- 
lution remain for the future. 

“All Cairo, Ga., Could Afford Was 
$200,000 of a $500,000 Program.” By 
Vincent Protheroe, Design Engineer, 
Smith & Gillespie, Engineers. Water 
Works Engineering, October, 1961. 


Water Research 
Program 


The Water Research Association 
has recently moved into new lab- 
oratories located beside the Thames 
River at Medmenham in Bucking- 
hamshire. These new facilities will 
permit the Association to expand its 
activities into various phases of re- 
search to meet the increasing de- 
mands for pure water. The Chem- 





BOX 55 — STATION B—DE 6764 BUFFALO 7, N.Y. istry Division is conducting research 
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into the coagulation process to de- 
termine the optimum pH ranges for 
effective coagulation with the vari- 
ous coagulants that may be used; 
the effects of electrolytes on coagu- 
lation; and the precise nature of the 
interaction between suspended mat- 
ter and the hydroxide formed as a 
flocculating particle. Another area 
of study by the Chemistry Division 
is the isolation of organic matter 
causing color in natural raw waters. 
A method has been developed based 
on a combination of adsorption on 
carbon and ion exchange. The 
Physics Division is concerned prin- 
cipally with the application of plas- 
tic materials to the construction of 
water mains and service pipes; with 
methods of instrumentation partic- 
ularly for the detection of leaks; 
and with the analysis of water dis- 
tribution networks. A Biology Di- 
vision is concerned with a wide 
range of subjects including aspects 
of water sterilization, the speeding 
up of bacteriological examination 
and the control of algae in water 
reservoirs. A new full scale water 
purification plant is now being de- 
signed and will be constructed in 
the pilot plant laboratory to in- 
vestigate existing water treatment 
processes, to develop from the find- 


ings of the chemistry division new 
processes which may be applied to 
full-scale waterworks plant, and to 
investigate particular problems 
which may occur in the plant of 
members of the Association. 

“Research Helping to Meet Grow- 
ing Demand for Water.” A Staff Re- 
port. The Surveyor and Municipal 
and County Engineer, 30 September, 
1961. (London) 


Major Water 
System Changes 


Every public works project, i.e., 
freeways, airports, storm drains or 
urban renewal, requires major wa- 
ter system changes. While Los An- 
geles has experienced record-break- 
ing growth in recent years, other 
metropolitan areas can also point to 
equivalent urban expansion requir- 
ing major changes in their water 
system installations to accommodate 
continuing major public works im- 
provements. However, coordination 
is a vital key to economy and suc- 
cessful water service in making 
these adjustments and _ changes. 
With a 50% growth in population 
since World War II, the City of 
Los Angeles has been faced with 
substantial changes in economic ac- 


tivity, need for extensive new hous- 
ing developments, improvement and 
expansion of transportation facili- 
ties, storm drain and channel struc- 
tures to control destructive runoff, 
and facilities to dispose of waste 
water. In addition to the new growth 
there have been some extensive 
urban redevelopment projects. In 
the postwar years these develop- 
ments have resulted in expenditures 
in excess of $7 million to make the 
water system compatible with the 
new construction. This postwar wa- 
ter system adjustment cost has been 
allocated as follows: 1) For free- 
way adjustments, $4,000,000; flood 
control adjustments, $2,000,000; ur- 
ban renewal adjustments, $700,000, 
airport expansion $100,000, arterial 
improvements, $100,000 and new 
sub-divisions, $100,000. The author 
has cited several examples in which 
the adjustment costs were reduced 
considerably, resulting in savings of 
over 50%, through careful coordi- 
nation of activities between the wa- 
ter supply engineers and others. 
“As Los Angeles Grows So Grows 
Its Water System.” By Samuel B. 
Nelson, General Manager-Chief 
Engineer, Dept. of Water and Power, 
City of Los Angeles, Calif. Water 
Works Engineering, October, 1961. 





MODERN COATING SYSTEMS 


FOR 


POTABLE STEEL WATER TANKS 


EPOXY 


EPOXY-VINYL 
ALL-VINYL 


For Brochure and 
Technical Data Sheets 
Write or Phone 


INDUSTRIAL PAINT CO. 


Haysville Borough—Sewickley, Pa. 
Phone Pgh—Po. 6-6300 
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Other Articles 


“Analyzing Water Systems With the 
McIlroy Third Network Analyzer.” A 
network analysis may reveal bottle- 
necks or weak links in a water system, 
effect of future loading conditions on 
present facilities, and alternate loading 
and operating conditions. By Robert C. 
Moore Director of the Computer Cen- 
ter, Western New England College, 
Springfield, Mass. and Analyzer Design 
Engineer, Standard Electric Time Co., 
Springfield, Mass. Journal NEWWA., 
September, 1961. 

“Analysis of Water Demand from 
Meter Records.” Use of punched card 
machine billing permitted correlation 
of meter records with factors affecting 
rate of water use on peak days. By 
Dan A. Brock, Dept. of Water Works, 
City of Dallas, Texas. PUBLIC 
WORKS, November, 1961. 

“Algae and Other Interference 
Organisms in Water Supplies of Cali- 
fornia.” A comprehensive discussion 
of the important place that aquatic or- 
ganisms have in the water supplies of 
the Southwest. By C. Mervin Palmer, 
Biologist, Robert A. Taft Sanitary 
Engineering Center, USPHS, Cincin- 
nati, Ohio. Journal AWWA. October, 
1961. 

“Solar Stills. Operating Experiences 
With Natural and Forced Convection.” 
By Werner N. Grune, Ross B. Hughes 
and T. Lewis Thompson. Prof. of San. 
Eng. and Graduate Research As- 
sistants, School of Civil Engineering, 
Georgia Institute of Technology, At- 
lanta, Ga. Water & Sewage Works, Oc- 
tober, 1961. 





NEWS OF ENGINEERS 











A consulting engineering and 
land surveying firm has been formed 
by E. J. Barton, K. R. Brown, J. E. 
Ciype and F. A. Locumice, under 
the name of Barton, Brown, Clyde 
& Loguidice, with offices in North- 
ern Lights Office Park, North Syra- 
cuse 12, N. Y. 


'W. Orme Hitrasivte, retired vice- 
admiral, USN, has joined De Leuw, 
Cather & Co., consulting engineers 
of Chicago as consultant. Admiral 
Hiltabidle will have offices at 1308 
18th St., Washington 6, D. C. 


D. Grant MIcKLE, with the Auto- 
motive Safety Foundation since 
1943, has been appointed Deputy 
Federal Highway Administrator. 


J. C. Womack, California State 
Highway Engineer, has been elected 
president of AASHO and Joun C. 
Mackrz, Michigan State Highway 
Commissioner has been elected first 
vice president. 
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W. A. Buace, Director of High- 
ways of the State of Washington, 
received the Thomas H. MacDonald 
Memorial award at the _ recent 
AASHO meeting in Denver, Colo. 


C. Frep Gurnuam, head of the 
Department of Chemical Engineer- 
ing, Michigan State University, has 
resigned and will enter practice as 
consulting chemical and _ sanitary 
engineer, specializing in industrial 
wastes. 


H. M. Forp, formerly of the De- 
partment of Resource Development 
of Wisconsin, has joined the staff 
of Mead & Hunt, Inc., consulting 
engineers of Madison, Wisc., as co- 
ordinator of planning and develop- 
ment. 


Rosert W. Netson, long-time 
Director of Public Works of Win- 
ston-Salem, N. C., has been hon- 


ored by the Board of Aldermen of 
that city. The new water plant un- 
der construction on Frye Bridge 
Road has been named the “Robert 
W. Neilson Water Treatment Plant.” 
Mr. Neilson’s many positions with 
the city have included rodman, in- 
strument man, draftsman, field engi- 
neer, water and sewer engineer, 
city engineer and assistant super- 
intendent of public works. He has 
been director of public works since 
1953 and in the service of the city 
since 1914. 


Joun B. Smit has retired after 
48 years of service with the Helix 
Irrigation District, El Cajon, Calif., 
and its predecessor organizations. 
Starting as a water boy when he 
was 17, Mr. Smith has served in a 
number of capacities with the Dis- 
trict. Byron M. Mutter, General 
Manager of Helix, was in charge of 
the retirement ceremonies. 





Largest Factory-Built Sewage Pumping Station 


NLY ONE DAY was required 

to install a 36-ton prefabri- 
cated reinforced concrete sewage 
pumping station to serve Rittman, 
Ohio, a city of 5,600 located near 
Akron. The installation is said by 
the manufacturer, Liftmaster, Inc., 
to be the world’s largest factory- 
built pumping station. 

Two 30-hp variable speed pumps 
are provided, with a combined ca- 
pacity of 3,700 gpm. The design 
average flow of the project is com- 
puted at 740 gpm. The system is so 
designed that the pumps alternate 
flow loads and automatically adjust 
themselves to the flow rate. 


The station consists of three 
chambers or stories, each of which 
is 8% ft. high and 9 ft. in diameter. 
Walls are 6 ins. thick and interiors 
are ceramic-tiled. The units are 
buried underground, one upon the 
other, with a descent ladder con- 
necting the three. Only an access 
door is visible above ground. Air 
circulating throughout the station 
undergoes a complete change every 
minute. 

The pumps, valves, motors and 
piping are contained within the 
bottom chamber. Switch gear, vari- 
able speed controls, electrical panels, 
automatic greasing system and air 
compressor panels are in the middle 
chamber. The top chamber serves as 
a landing and a storage area. 

Each chamber is cast of 9 tons of 
concrete, in which is imbedded 1,200 
pounds of reinforcing steel rods. 
The chambers are steam cured. 
Each is fully insulated, with an inch 
of Styrofoam within the walls, 2 
inches of fiberglas around the pip- 
ing, and 1%4 inches of Foam Glass 
in the floor. A 3-ton concrete roof 
covers the top chamber. 

Cost of the pump station was $23- 
500. The over-all contract cost was 
$35,800, which included installation 
of a wet well in addition to the 
sewage pump station. Alden E. Stil- 
son & Associates, Columbus, Ohio, 
were the consulting engineers for 
the project. Pacific Building Corp- 
oration of Akron, Ohio, was the 
contractor. 
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Look into this culvert 
if you're looking for culvert that lasts 


This mark tells you a product 
is made of modern, dependable Steel 
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This 232-foot-long culvert will carry irriga- 
tion water under a new four lane highway 
near Livingston, Montana. It’s made from 
USS AmBridge Sectional Plate: a tough, 
zinc-coated corrugated steel product that’s 
famous for long life. Many steel culverts like 
this one have already outlasted the highways 
they were buried under. 

USS AmBridge Sectional Plate is avail- 
able in a complete range of sizes and is fab- 
ricated to meet all federal and state specifi- 
cations. It’s highly corrosion resistant and is 
pre-punched for fast assembly. Just smooth 
the grade line, set the sheets into place, bolt 
them together and then backfill. No need to 
build forms or sit out costly curing time. 

American Bridge has a new booklet about 
USS AmBridge Sectional Plate. Write for 
your free copy. American Bridge Division, 
525 William Penn Place, Pittsburgh 30, Pa. 


USS and AmBridge are egistered trademarks 


General Offices: 

525 William Penn Place, Pittsburgh, Pa. 
Contracting Offices in: 

Ambridge « Atlanta - Baltimore - 
Birmingham «+ Boston + Chicago - 
Cincinnati - Cleveland - 

Dallas « Denver « Detroit « 

Elmira « Gary « Harrisburg, Pa. « 
Houston + Los Angeles - 

Memphis « Minneapolis « New York « 
Orange, Texas « Philadelphia - 
Pittsburgh + Portland, Ore. « 
Roanoke « St. Louis + 

San Francisco + Trenton « 


United States Steel Export Company, New York 


American Bridge 
Division of 
United States Steel 
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Prepared by CLAYTON H. BILLINGS, Associate Editor 


Smog and the 
Auto Crankcase 


One of the sources of hydrocar- 
bon emissions to the atmosphere has 
been found to be automobile crank- 
case ventilation systems. Since the 
1920’s, automobiles have employed 
crankcase ventilation to reduce con- 
densation within the crankcase. 
These involve various means of 
drawing air through the crankcase 
to scavenge out blow-by gases 
escaping to the crankcase past the 
piston rings. 

The volume of gases discharged 
to the atmosphere by crankcase 
ventilation systems is small com- 
pared with exhaust gases from auto- 
mobiles, but the emissions are rich in 
unburned hydrocarbons and conse- 
quently account for 16 to 22 percent 
of the total hydrocarbon content of 
exhaust gases. In view of this, Amer- 
ican automobile manufacturers be- 
gan offering crankcase emission 
eliminators as accessories and begin- 
ning with 1961 models installed them 
upon all cars destined for the Cali- 
fornia market. Two basic types are 
available, the variable orifice meter- 
ing valve system and the direct vent 
tube system, both of which offer a 
means of returning the blow by 
gases to the carburetor. To install 
the former on new cars costs about 
$6 and $11 to $35 on used cars; the 
latter cost is $3 on new cars and $5 
on used. A pilot study was con- 
ducted by the County of Los An- 
geles on 94 of the county fleet- 
vehicles. The study lasted nine 
months and involved 1.5 million 
vehicle miles. No increase in main- 
tenance costs resulted. While some 
build-up of combustion chamber 
and induction system deposits oc- 
curred, these are not expected to 
measurably increase the cost of en- 
gine maintenance. It was concluded 
that the emission control systems 
effectively reduced the amount of 
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hydrocarbons discharged from the 
crankcase. 

“A Study of Crankcase Ventila- 
tion Control Device Installations on 
the Los Angeles County Fleet.” By 
Wallace Linville and William H. 
Parmelee. Report of the Los An- 
geles County Air Pollution Control 
District, June, 1961. 


Acrylic Fiber Air and 
Water-Borne Wastes 


When plans were made to con- 
struct facilities for the manufacture 
of Orlon acrylic fiber at Dupont’s 
Waynesboro works, methods of 
waste disposal were considered. It 
was decided to develop a method of 
destroying completely the organics 
in the solvent recovery heads, prin- 
cipally odoriferous dimethylamine, 
thereby eliminating air pollution 
and liquid BOD potential. Further, 
the possibility of biochemical oxi- 
dation of the remaining wastes was 
investigated. The odor and BOD 
problems of the solvent recovery 
heads were readily solved by a com- 
bination of direct and catalytic 


combustion. Using an oxidation 
temperature of 300°C and a 90-ft. 
discharge stack, the dimethylamine 
concentration was reduced below 
the threshold odor concentration. 
The liquid wastes containing acry- 
lonitrile and dimethylformamide and 
a BOD of 5,000 lbs. per day were 
found to be treatable by an acti- 
vated sludge process. Problems were 
anticipated with the high nitrogen 
content (denitrification interfering 
with sludge settling); with increas- 
ing acidity upon oxidation (con- 
trollable by lime additions); and a 
deficiency of phosphorus (controll- 
able by phosphoric acid addition). 
Arrangements were made for add- 
ing phosphoric acid after equaliza- 
tion of flow and ahead of aeration. 
When lime is needed, it is added 
directly to the aeration tanks. The 
denitrification problem was solved 
by maintaining the dissolved oxy- 
gen level in the aeration tanks be- 
tween 0.2 and 1.0 mg/L and by 
recycling return sludge at a high 
rate. 

“Orlon Manufacturing Wastes 
Treatment.” By E. F. Taylor, F. T. 
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@ FLOW diagram of treatment plant for Orion wastes. The acrylonitrile recovery 
column tailwaters contain the bulk of the BOD and require cooling before treatment. 
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WHICH SLUDGE 
COLLECTOR 


can do the best job for you? 


For maximum efficiency . . . 
minimum disturbance of flow... 
choose LINK-BELT 
STRAIGHTLINE sludge collectors 
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STRAIGHTLINE COLLECTORS are scraper conveyors 
made in various styles to handle sludge and scum in 
rectangular tanks. Straightline design means the shortest 
possible travel for the collected material. It also permits 
a steady slow speed of the collecting flights that is uni- 
form over the entire floor surface of the tank. This 
results in maximum efficiency with minimum disturbance 
to the flow. Straightline collectors can also be installed 
in the Link-Belt Uniflow settling tank—an improved rec- 
tangular design combining a rapidly sloping bottom with 
a system of multiple effluent weirs. 


Send for Straightline Sludge 
Collector Book 2746 and 
Uniflow Settling Tank Book 2648 


For large installations 

where construction economies 
are vital... it’s LINK-BELT 
CIRCULINE sludge collectors 
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CIRCULINE COLLECTORS are installed in either rec- 
tangular or round tanks. Link-Belt offers four series— 
R, S, T and C. Series R are usually installed in circular 
tanks and are used to remove settled sludge from the 
tank floor and scum from surface of liquid. Series S are 
for square tanks, or rectangular tanks where sludge is 
collected only from the influent end of tank. Series T are 
similar to Series R, except they are built to withstand 
torques encountered in removing heavy settled solids. 


Series C have both the economical feature of circular. 


tank construction and the positive sludge and scum col- 
lection of a straightline sludge collector. 


Send for Circuline Sludge 
Collector Book 2546 


SANITARY ENGINEERING EQUIPMENT 


15,631 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. Sanitary Engineering Regional Office—aAtlanta, Chicago 9, Colmar, Pa., 
Kansas City 8, Mo., San Francisco 24. District Sales Offices in All Principal Cities. Export Office, New York 7. Representatives Throughout the World. 
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NEW! Automatic 
combination gear drive 


JOHNSON 
Redi-Torg< 


Redi-Torq combination right angle 
gear drive with automatic clutch, 
eliminates manual switch-over to en- 
gine drive in case of power failure. 
Drive couples to engine by flexible 
shafting or couplings—engine clutch 
unnecessary. Engine may be tested 
without interfering with electric mo- 
tor operation of pump. 

For round-the-clock protection 
against power failure in water, sew- 
age and fire installations. Developed 
and proven in municipal and indus- 
trial use over several years. 

Sizes: 15 to 200 hp; hollow or solid 
shafts. Write for engineering catalogs. 


MAKERS OF 


@ FINE GEARS 


SINCE 1904 





GEAR & MANUFACTURING CO., LTD. 


8TH AND PARKER STREETS © BERKELEY 10, CALIFORNIA 


East and Gulf Coast representatives: 


Smith Meeker Engineering Co., 157 Chambers St., New York City 














Handbook Of 
Trickling Filter Design 


(Fourth Edition) 


This informative and valuable 38 page Handbook 
has been completely revised and rewritten. A must 
for every engineer. The contents include: 


Sewage Treatment with Trickling 
Filters 

General Design, Media, Drainage 
and Ventilation 
The Aerofilter: 
Design Data 
Standard Rate Filters 

General Design for High Rate 
Filters 


Description and 


The Biofiltration System 


e@ The Accelo-Filter System of Wastes 


Treatment 

Trickling Filters for 
Wastes Treatment 
Standard Specifications for Vitri- 
fied Clay Filter Block 

A Nomographic Solution for Trick- 
ling Filter Design 


Industrial 


$1.00 per copy 
Order your copies today by using this handy coupon. 


Book Department, PUBLIC WORKS. 200 So. Broad St., Ridgewood, NJ. 


For the enclosed $ 


please send me 


copies of 


Handbook of Trickling Filter Design 








Bodurtha, Jr., R. F. Rocheleau and 
G. C. Gross, E. I du Pont de Ne- 
mours and Co. Journal WPCF, Oc- 
tober, 1961. 


Joint Disposal of 
Sewage and Sulfite Wastes 


Following the construction of the 
Watts Bar dam on the Clinch River, 
the City of Harriman, Tenn., was 
faced with the problem of pollution 
of its water supply by its own sew- 
age treatment plant effluent and 
neutral sulfite wastes from the Mead 
Corp. Both of these waste sources 
are downstream on the Emory River 
from the Harriman raw water in- 
take. The impoundment produced 
by the Watts Bar dam backed up 
the lower part of the river which is 
tributary to the Clinch River, and 
the resulting density currents car- 
ried the wastes upstream. Moving 
the intake was impossible; conse- 
quently a system of lift stations and 
interceptors was devised to divert 
the wastes to another watershed, 
the main channel of the Tennessee 
River, 7 miles from Harriman. The 
domestic waste is collected by four 
small lift stations and pumped 
across the Emory River where they 
are treated by primary sedimenta- 
tion and chlorination. The plant 
effluent is mixed with the sulfite 
wastes and is pumped about 5,000 
ft. to another lift station. Here it 
is discharged into a 24,000-ft. force 
main to a surge chamber, and thence 
flows by gravity to the Tennessee 
River. Odor control was necessary 
at the surge chamber, involving 
addition of lime to each waste sepa- 
rately. The project was financed 
jointly by the city and the Mead 
Corp. 

“A Unique Disposal System for 
Combined Wastes at Harriman, 
Tennessee.” By J. R. Fleming, Di- 
rector, Division of Sanitary En- 
gineering, Tennessee State Depart- 
ment of Public Health. Journal 
WPCF, October, 1961. 
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Natural Resources Coordinator 


Fresno County, Calif., is seeking a 
man experienced in developing and 
administering a natural resources 
program. Requirements include 6 
years of professional engineering 
experience or experience in a con- 
servation program involving consid- 
erable public contact. Salary $831 to 
$1038. Apply Director of Personnel, 
101 Hall of Records, Fresno 21, Calif. 
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The Disposal of 


Dead Marine Mammals 


JOE CREISLER, M.P.H., R.S. 


Sanitarian, 
Del Norte Co., Calif. 


The material in this article is con- 
densed from a longer article in Cali- 
fornia Vector Views. 


HE Del Norte County, Calif., 

Health Department is responsi- 
ble for the disposal of dead marine 
mammals. Money for this activity 
is provided in the Emergency Gar- 
bage Disposal Fund which is part 
of the Garbage Disposal Budget 
administered by the department. An 
average of twenty carcasses a year 
must be disposed of at County ex- 
pense. Where it is practical and 
safe, the carcasses are blown up 
with dynamite. When a carcass is 
lodged in heavy driftwood, washed 
ashore among rocks or located 
where dynamiting would be ex- 
tremely hazardous, an alternate dis- 
posal method is used. It consists of 
covering the carcass with hot lime 
or chloride of lime which serves the 
added purposes of reducing odor 
and fly production. It has been our 
experience that dynamiting of the 
carcasses is the quickest and most 
sanitary method of disposal. This 
is based upon the fact that if a 
carcass is literally blown to shreds, 
it is not long before the tides and 
scavenger birds clean up the result- 
ing debris. 

When such occasion arises, the 
Health Department hires a powder 
man who understands the work 
since the blowing up of a soft mushy 
carcass is quite different from stump 
blasting and other conventional 
uses of explosives. The cost to the 
County is $15 per sea lion. This in- 
cludes labor and supplies. If there 
are several dead sea lions to be 
disposed of, a flat rate of $10 per 
animal applies. The expenses in- 
curred for the disposal of whales 
depends upon the amount of dyna- 
mite needed (about 150 pounds of 
dynamite was used to dispose of a 
40-foot gray whale), rental of equip- 
ment to move supplies, personnel 
time and other miscellaneous costs. 

The following technique used for 
the dynamiting of carcasses was de- 
veloped by Gordon Linville of 
Crescent City, Calif. 

1) A shallow trench is dug on the 
landward side of the carcass if it 
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lies parallel with the shore. The 
trench is dug all around the carcass 
if it lies at right angles to the shore- 
line. 

2) A liberal amount of 50 percent 
dynamite is placed in the trench, 
slightly under the carcass with in- 
dividual sticks of dynamite placed 
in the middle. Usually 10 to 15 
sticks are required for small to 
medium sized animals. Additional 
dynamite is used for larger car- 
casses. For carcasses that lie at right 
angle to the shoreline, sticks of 
dynamite are placed all around with 
a heavy shot placed in the end of 
the trench nearest the beach. 

3) The dynamite cap is then 
placed; the fuse setting time, usual- 
ly two to three minutes, is deter- 
mined; the trench is then covered 


and packed with wet beach sand 
up to the ridge of the carcass. 

4) Before the charge is detonated, 
arrangements are made to have a 
deputy sheriff present to keep peo- 
ple and cars at a safe distance from 
the blast area. 

The primary aim in this type of 
disposal is to blow the shredded 
carcass into the water, if possible 
on an incoming tide. One of the 
hazards in blowing up sea lions is 
the backward thrust of the flippers 
from the blast. For whales primer 
cord is used to get the entire 
charge to fire at once. This blasting 
method of disposing of dead marine 
mammals is the best way we have 
found to handle the problem. For 
instance, through its use we have 
disposed of nine dead sea lions in 
one morning. Attempts to burn or 
to bury carcasses by the use of 
heavy equipment are too time con- 
suming, too expensive and only 
partially successful. Of course, loca- 
tion of the carcass may dictate the 
method of disposal used in each 
instance. 





How to Roll Out a Carpet of Grass 


CIENTIFICALLY conceived fac- 
tory-produced grass has proved 
successful. Troy Turf now offers a 
choice of 13 grass varieties in an in- 
expensive, easy to install roll. In 
addition, a new method of installa- 
tion has been developed which pro- 
duced lush grass at savings in costs 
and time of more than 50 percent 
over conventional methods. 
Problem areas such as _ gullies, 
ravines, hard or clayey soil and 
steep slopes can now have grass in 
a few weeks and without the bother 
of extensive soil preparation. Fer- 


@ INSTALLING a roll of Troy Turf 
at the rate of 1000 feet in 5 mins. 


tilization is completely unnecessary 
during the growing period. Thus 
the mat is a scientifically planned 
layer structure combining seed, a 
complete fertilizer, soil conditioner, 
organic matter and pH control. The 
growth promoting ingredients and 
seed are mechanically secured with 
a layer of jute mulch. The mat is so 
strong that it prevents erosion of 
even 85 degree slopes yet permits 
unhampered passage of germinating 
seed. This anti-erosion factor as well 
as Troy Turf’s resistance to wind 
and rain, make it possible for the 
installation of grass in areas where 
it has been impossible to grow grass 
before. 

The Troy Turf can be installed at 
tractor speed by the use of a new 
machine—the Troy-trac. The mat 
roll is threaded through a spiked 
roller and then virtually stapled to 
the ground as the roll unwinds. 
Very little soil preparation is neces- 
sary. 

Another important feature of Troy 
Turf is its shelvability. Unlike sod, 
Troy Turf can be stored for as long 
as nine months before being laid. 
And since it comes in rolls it re- 
quires a minimum of warehousing 
space. A 10 x 10 ft. area can hold 
100 rolls, the equivalent of one acre. 
Standard rolls are 90 feet long by 
54 inches wide but it can be cut 
to specified widths. 
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“Eight E-Z Packs handle the load 
64 dump trucks cCarried’’— 


In Peoria, Ill., the Peoria Disposal Co. makes money 
with a fleet of 8 Hydro E-Z Packs against tough competi- 
tion. Loads baled under 76,600 Ibs. pressure in the world’s 
most powerful refuse compactor average 5 to 8 tons 
compared with only about 4200 Ibs. carried in the com- 
pany’s old non-compacting bodies. Company President 
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Simplest of all disposal bodies with the 
fewest working parts. No complicated 
chains, conveyors or whirling knives. 


Bulidozer plow travels length of floor 
for compaction, beyond body for clean 
unloading of bale. No hoisting needed 


MR. Cc. E. COULTER 
Peoria Disposal Co. 
C. Elmer Coulter reports that 8 Hydro E-Z Packs handle 
4 times the load 16 dump trucks carried—and save 4 
hours a man a day formerly lost on extra trips to the 
landfill! But see for yourself. See your Hydro E-Z Pack 
distributor or write us. We’ll help arrange a demon- 
stration and send you a free copy of “The Big Squeeze.” 


Lower cost with less depreciation since 
elimination of heavy and complicated 
mechanism decreases chassis requirements, 


HYDRO E-Z PACK’ 


HYDRO E-Z PACK DIVISION OF HERCULES GALION PRODUCTS, INC., GALION, OHIO—U.S.A, 


nod 


Hydro E-Z Packs save 4 hours per-man-per.day! 





Significance of Detergents 


(Continued from page 95) 


It has been found that water 
depth is an important consideration 
in the study of frothing tendencies. 
The concentration of ABS needed 
to produce a given height of froth 
decreased markedly as water depth 
increased, according to Sawyer (7). 

The use of anti-foam agents in 
sewage reportedly has a further de- 
pressing effect on oxygen transfer 
rates. Such agents have been in- 
creasingly used in some areas. 

One of the most promising ap- 
proaches to obtain more effective 
removal of ABS in waste treatment 
works has been outlined by Mc- 
Gauhey and Klein (11). They have 
suggested continuous removal of 
ABS by deliberately frothing the 
effluent of a waste treatment unit. 
The froth would then be skimmed 
off and disposed of.separately. Be- 
cause of the tendency of ABS to 
concentrate in the froth, froth-pro- 
ducing agents would be deliberately 
added in this method. Total ABS re- 
movals, when this step was added 
to the regular treatment process, 
which in this study was activated 
sludge, resulted in an over-all re- 
moval of 82 to 93 percent of an 
initial concentration of ten mg/L of 
ABS in the raw sewage. McGauhey 
and Klein further suggested that 
the froth thus stripped from the sur- 
face of the basin could be destroyed 
by burning it with waste digester 
gas. This interesting proposal is 
being given further study. 

The process known as “foam frac- 
tionation” used particularly in the 
petroleum industry is said to be 
applicable to the ABS removal prob- 
lem. One proposal for using foam 


fractionation at activated sludge 
plants is similar to the method stud- 
ied by McGauhey and Klein (26). 

Treatment of laundromat wastes 
containing large amounts of syn- 
thetic detergents has been discussed 
in detail in one report (9). Three 
methods of treatment were consid- 
ered. The first involved a diatoma- 
ceous earth filter; the second a floa- 
tation process including pH reduc- 
tion and alum flocculation in the 
presence of rising air bubbles; and 
the third a batch treatment process 
using activated carbon and alum. 
The report stated that individually 
or collectively the treatment meth- 
ods appeared capable of the follow- 
ing: 1) Removal of 85 to 95% of 
suspended solids; 2) removal of 90 
to 95% of the BOD; 3) removal of 
80 to 95% of the synthetic deter- 
gents. 


ABS in Streams 


Table 1 shows the ABS content of 
some United States surface waters. 
Hurwitz, et’ al, (8) found only 37 
percent ABS removal in the Illinois 
River over a distance of 114 miles, 
during about eight days travel time. 
The principal contributor of ABS 
was the Metropolitan Sanitary Dis- 
trict of Greater Chicago. The ABS 
content of the raw sewage was 
about 3.4 mg/L and approximately 
1.6 mg/L in the effluent. Previous 
studies, conducted at the U. of Illi- 
nois (16), indicated that the ABS 
concentration of sewage effluent is 
approximately two to five mg/L and 
that ABS concentrations in streams 
receiving sewage discharge are gen- 
erally less than one mg/L. 

Laboratory studies have con- 
firmed another point indicated by 
stream surveys—that the complex 





Table 1—ABS Content of Some United States Surface Waters 
(Reference 2, 15) 


Water Source and Sampling Location 


Apparent ABS 
Concentration, 
mg/L 


Sampling 
Date 





Illinois River 
Marais des Cygnes River, Kansas 


Mississippi River 
Missouri River 
Neosho River, Kansas 


Ohio River 

Schuykill River, Pennsylvania 
Lake Erie 

Clinton River, Michigan 
Raisin River, Michigan 
Rouge River, Michigan 

Cass River, Michigan 


1959 05 — 
1953 0.08 — 
1954 0.08 — 
1959 0.02 — 
1959 0.01 — 
1953 
1954 
1957 
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phosphates degrade to the simple 
ortho form in the presence of stream 
biota, but at rates varying with the 
physical, chemical and biological 
conditions present. The U. of Illinois 
studies showed that condensed 
phosphate concentrations were gen- 
erally less than 0.1 mg/L (P.O;) in 
lakes and reservoirs, and generally 
less than 0.5 mg/L (P,O;) in lakes 
and streams receiving significant 
domestic sewage. The study also 
showed that about one half of 
stream phosphates came from land 
drainage. In highly polluted Illinois 
streams the levels of phosphate and 
ABS concentrations were about the 
same as those in domestic sewage 
effluents. The complex condensed 
phosphate content ranged from 10 
to 20 mg/L, ortho phosphates one 
to two mg/L, and ABS two to five 
mg/L. 


In Water Treatment 


The most important builder com- 
pounds of present day commercial 
synthetic detergents are the con- 
densed phosphates, sodium tripoly- 
phosphate (STP) and tetrasodium 
pyrophosphate (TSPP). Morgan and 
Engelbrecht (17) reported that con- 
densed phosphates at relatively 
high concentrations are capable of 
producing moderate interference 
with coagulation and sedimentation 
of hard, turbid waters under condi- 
tions of continuous flow through a 
pilot treatment plant. Condensed 
phosphate levels studied ranged 
from 0.5 to 2 mg/L. 

The removal of ABS in water 
treatment plants does not appear to 
be practical. Various treatment ma- 
terials including chlorine dioxide, 
aluminum sulfate, ferrous sulfate, 
settled sediment, precipitated cal- 
cium carbonate and clay have been 
investigated with limited success 
(2). Activated carbon has been 
found to be effective, but high dos- 
ages are required. Figure 2 shows 
that for an ABS content of 2 mg/L 
an activated carbon dosage of 50 
mg/L reduced the ABS to 0.52 
mg/L, giving an over-all reduction 
of about 75 percent. 

Taste or odors in treated water 
have been attributed at times to 
ABS present, but because they may 
not be specific, they could reflect 
the presence of the other substances 
associated with different contami- 
nants which may have entered the 
raw water supply. 


Ground Water Pollution 


Minnesota Experience. In Novem- 
ber of 1960, Woodward and asso- 
ciates (19) reported on a compre- 
hensive study of ground water con- 
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tamination in unsewered areas of 
Minnesota. By September 1, 1960 
they had studied approximately 63,- 
000 private wells, serving about 60 
percent of the 400,000 people de- 
pendent on private wells within 39 
communities around the Minneapo- 
lis-St. Paul area. Thirty thousand 
of these well waters showed the 
presence of nitrates or surfactants 
of sewage origin. Of this group 10.6 
percent had nitrate nitrogen con- 
tents of 10 mg/L or more, and 21.8 
percent of the well waters had 
measurable amounts of surfactants. 

Among the younger communities, 
10 to 20 percent of the wells most 


seriously affected by sewage also 
showed coliform bacterial contami- 
nation. In older communities, those 
wells most seriously affected by 
sewage had bacterial contamination 
in 50 percent of the wells. 

The study brought out certain 
factors important in _ influencing 
ground water pollution and listed 
them as follows: Well depth; popu- 
lation density; character of soil; 
time, direction and speed of ground 
water movement. 

In commenting on the study, the 
authors said, “In view of the wide 
range of geological conditions in- 
volved in ground water contamina- 














When Wall Street, N.Y. 
Was Only a Stone Wall 


After the Dutch bought Manhattan Island from the Iroquois 
Indians, they built a stone wall across the island to prevent 
possible attack by the English. That military barrier, built 
308 years ago, is known today as Wall Street and is the fi- 
nancial center of the United States. Around it stands one of 
the largest cities in the world! 

What a change has taken place in 300 years! This one 
time wilderness—now three Middle Atlantic States—has be- 
come one of the most heavily populated and one of the 
wealthiest sections of the country. It has great factories and 
industries, educational institutions, famous pleasure resorts, 
rich agricultural districts, modern hospitals. It has 85 domes- 
tic water distribution systems, each serving 25,000 or more 
consumers. Some of them are the largest and most modern 
water works systems in the Nation. But—authorities rate only 
40 of them as adequate, 25 as of doubtful adequacy and 20 
of them as deficient in capacity! 

When an Iroquois Indian needed more water, he just 
moved his camp. Today’s white man must improve his water 
distribution system to bring more water to him. 


MéH VALVE 


AND FITTINGS COMPANY 


ANNISTON, ALABAMA 


Middle Atlantic States 
New York 

New Jersey 
Pennsylvania 


tion in Minnesota, there is every 
reason to presume that throughout 
the nation, and for that matter 
throughout the world, where devel- 
oped communities are served by in- 
dividual water supplies and indi- 
vidual sewage disposal systems of 
the soil absorption type, contamina- 
tion of the ground water may be 
anticipated in a relatively short 
period of time.” 

The significance of nitrates and 
surfactants in ground water as in- 
dices of contamination is important. 
Nitrates in the concentration found 
in the Minnesota Study are not be- 
lieved capable of producing undesir- 
able physiological effects in anyone 
other than a bottle-fed infant. More- 
over, the peak surfactant concen- 
tration found there is not toxic, as 
far as can be determined now. How- 
ever, other organic and inorganic 
chemicals which are soluble con- 
stituents of sewage, may also find 
their way into the ground water. 
Thus, there is no way of knowing 
when a quantity of toxic chemical 
material may reach a well, nor is 
there any satisfactory way of deter- 
mining the long-range effects of in- 
gesting small amounts of such 
chemicals. The appearance of coli- 
form organisms in up to 50 percent 
of the well supplies in older com- 
munities indicates a bacterial break- 
through as a result of the massive 
loading of the ground with sewage. 
With the occurrence of such a break- 
through, a question naturally arises 
as to whether or not pathogens of a 
virus nature may not also be found 
in such waters in sufficient number 
to produce infection. 

New England Study. This study 
(20) found that anionic detergent 
pollution of ground water travelled 
800 feet from a stream to a well. 
The authors believe the detergent 
pollution tends to travel a ribbon 
rather than expanding laterally, 
with little dispersion. 

New York Experience. A study 
conducted in Suffolk County, New 
York found that 35 percent of 600 
wells investigated contained ABS. 
It was then speculated that there 
were, or soon would be 17,000 ABS- 
contaminated wells in Suffolk 
County (15). In Copiague, New 
York, 60 of 186 wells examined had 
ABS contents which varied from 
0.1 to 2.5 mg/L. Deep wells showed 
less contamination than shallow 
wells, indicating the protection af- 
forded by earth strata. 

In recognition of the seriousness 
of ground water pollution by syn- 
dets in New York State, FHA has 
revised upwards its requirements in 
that state on minimum lot size and 
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for sanitary facilities. New require- 
ments are more stringent and are 
intended to provide greater protec- 
tion against this and other types of 
pollution entering the ground water 
(21). 

FHA Study. Kiser, in a study of 
six communities having 131 wells, 
located in a widely scattered area 
from Minnesota to Florida and Vir- 
ginia to New Mexico, found 10 per- 
cent of the well waters contained 
ABS concentrations which varied 
from 0.4 to 4.1 mg/L (15). 

Lagoons. In Plainsville, Connecti- 
cut, 42 pounds of anionic surfactants 
which had been discharged to a 
lagoon traveled 500 feet and pol- 
luted a ten inch water well during 
a period of six to seven months. At 
Kearney, Nebraska (15), sewage 
pollution from a lagoon traveled 
three-fourths of a mile in fourteen 
months and appeared in an irriga- 
tion well which had a surfactant 
content of 0.3 mg/L. Another well, 
800 feet away, had a 2.0 mg/L sur- 
factant content. A domestic well a 
thousand feet away had an ABS 
of 1.5 mg/L. In Peoria, Illinois, the 
water in a recharge pit along the 
Illinois River had an ABS content 
of 0.7 mg/L. A test well 200 feet 
away had an ABS content of 0.7 
mg/L, and an industrial well 1,800 
feet away contained 0.17 mg/L. 


On Public Health 


In toxicology, the term LDso 
is defined as the amount of sub- 
stance (usually expressed in grams, 
milligrams or milliliters) per unit of 
body weight, which, on the average, 
will kill one-half of a group of 
animals of a given species under 
given conditions. The oral LD,, for 
ABS, depending on the species of 
animal, is variously reported to be 
in the range of 1.0—2.3 grams per 
kilogram of body weight (22). 

Freeman and co-workers (22) fed 
purified alkyl aryl sulfonate to six 
men at a rate of 100 milligrams per 
day for four months, or the equiva- 
lent of two liters of water per day 
containing 50 mg/L of ABS. The 
men experienced no change in 
weight and only two reported any 
effect on their appetites. The same 
investigators fed ABS to dogs at a 
rate of one gram per day for six 
months and to rats as 0.5 percent of 
their diet for 65 days. Dosages as 
high as these produced no changes 
in weight, in the blood or in other 
tissues of the animals. Woodard 
and Calvery (22) gave ABS to 
guinea pigs at a 0.2 percent concen- 
tration (2,000 mg/L) in drinking 
water for six months. The animals 
did not exhibit toxic symptoms. 
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Toxic studies with swine are par- 
ticularly relevant because of the 
similarity of this animal's digestive 
system to that of man. Metabolic 
studies with swine have shown that 
99.5 percent of an orally adminis- 
trated dose of Sss-labeled ABS was 
excreted within eight days after in- 
jection, more than half of it appear- 
ing in the feces. Most of the ABS 
was excreted unchanged. The solu- 
bility of ABS is such that efficient 
excretion apparently does not re- 
quire that it be metabolized. There 
have been various reports of 
growth-promoting ‘effects of. ABS in 
poultry rations. Lehman, of the 
Food and Drug Administration, has 
stated that because of their low 
toxicity, anionic agents offer “no 
cause for alarm,” but that long term 
studies up to that time were inade- 
quate to establish their safety as 
additives in food stuffs. 

The British government commit- 
tee on synthetic detergents has con- 
cluded that there is no evidence 
pointing to any serious acute toxic 
effects from anionic (or non-ionic) 
detergents. 

The Public Health Service Drink- 
ing Water Standards (23) recently 
adopted contains a recommendation 
of a limit of 0.5 mg/L for ABS. This 
has been justified on the basis that 
beyond this level, drinking water 
so contaminated may exhibit un- 
desirable foaming. Such a concen- 
tration is also considered to indi- 
cate that at least five percent of the 
water is of sewage origin. 


Experience Elsewhere 


Livingston (24) has reported that 
a new anionic type of detergent was 
tested in England under laboratory 
conditions. About 90 percent re- 
moval of this detergent was ob- 
tained by activated sludge treat- 
ment as compared to 68 percent re- 
moval of the type now marketed 
there. The amount of foam pro- 
duced by the effluent from the treat- 
ment of the new detergent was no 
greater than that from treatment of 
sewage which contained no deter- 
gents. Spargo (25) reported the con- 
tent of anionic synthetic detergents 
in the raw sewage and effluent of 
various treatment units of the Jo- 
hannesburg treatment works. The 
concentration in the raw sewage 
was 46 mg/L. Approximately five 
percent was removed by sedimen- 
tation and approximately 50 percent 
of the remainder by biological fil- 
tration. The activated sludge proc- 
ess removed 66 percent of the syn- 
thetic detergent entering the unit. 
Reportedly the receiving stream 

(Please turn to page 158) 





EBMI 
Underground Boring 


Machine 
New! Improved! 


Model 70 


@ BORES.with no surface break 

@ BORES-up to 250 feet in length 

@ BORES-up to six inches diameter 

@ BORES-so drill stem of pipe of 
conduit stays 

@ BORES-1,000 feet on 1 Gal. of 
gas 

@ REAMS-—up to 12 inches diameter 

Write immediately for information. 


tame woe aE. Ne 


P. O. Box 1100 
Santa Monica, California 


DON’T DIG THROUGH 
BURIED PIPELINES! 


Find them fast with 


DETECTRON "505" 


This portable precision instrument makes short 
work of determining exact location and depth 
of buried pipes, cables, manhole covers. Not 
a radical experimental design, but proven 
by years of use in municipalities and industry. 
Full effectiveness in all temperature ranges. 

Housed in rugged aluminum case, Detect- 
ron ‘505’ features shielded loops and 
locked-in tuning for pinpoint accuracy; unit 
construction for simple maintenance. WRITE 


TODAY FOR DATA AND LOW PRICES. 


DETECTRON 


DIVISION OF TINKER AND RASOR 
Dept. B-12 « P. 0. Box 243 © San Gabriel, Calif. 
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PHOTOGRAMMETRIC ENGINEERING ¢ 
INC. TOPOGRAPHIC & PLANIMETRIC MAPS @ 
AERIAL MOSAICS ¢ PRECISE FIELD SURVEYS 


6135 Kansas Ave., N.E. © TA 9-1167 © Washington 11, D. C. 





AbronpS) Aerial Servey 


Photogrammetric Services 


AERIAL PHOTOGRAPHY, 
TOPOGRAPHIC MAPS, 
ATLAS SHEETS AND MOSIACS 


IVanhoe 4-944! Lansing, Michigan 








Brockway, Weber & Brockway 
ENGINEERS INCORPORATED 
Land Planning, Civil, Structural, 
Municipal and Electrical Engineering 
Reports, Plans, Specifications & 
Supervision 
Branch Office 


Ft. Pierce, Fla. 


Home Office 
West Palm Beach, Fla. 


AERO SERVICE CORPORATION 


Aerial topographic maps — photo-maps or en- 
gineering projects anywhere in the world — 
highways, railroads, cities, power and pipe lines, 
mining development. soil studies and electronic 
surveys of large areas; resources inventories. 


210 E. Courtland Philadelphia 20 





Ford, Bacon & Davis 


Engineers 
ESTABLISHED 1894 
Water, Sewage and Industrial Waste Problems 
Investigations * Reports for Financing 
Design + Supervision of Construction 
NEW YORK + CHICAGO + SAN FRANCISCO + MONROE. LA. 


GIBBS & HILL, Inc. 
Consulting Engi 
Electric Transmission & Distribution Systems 
Convention & Nuclear Power Generation 


Power & Surveys & Contracts 
PENNSYLVANIA STATION NEW YORK 1, N.Y. 








Airports 
Rapid Transit 
Highways & Bridges 


Industrial Wastes 
Water & Sewage Works 
Hydraulic Developments 


ALBRIGHT & FRIEL INC. 


Consulting Engineers 
Water, Sewage, Industrial Wastes and 
Incineration Problems 
City Planning Highways, Bridges and Airports 
Dams, Flood Control, Industrial Buildings 
Investigations, Reports. Appraisals and Rates 
THREE PENN CENTER PLAZA 


PHILADELPHIA 2, PENNSYLVANIA 





ALVORD, BURDICK & 
HOWSON 


Engineers 
Water Works, Water Purification, 
Plood Relief, Sewage, Sewage Dis- 
posal, Drainage, Appraisals, Power 


Generation 
20 No. Wacker Dr. Chicago 6, Hil. 





M. T. DECKER 
CHARLOTTESVILLE, VA. 


JOHN McNAIR 
WAYNESBORO, VA. 
AND ASSOCIATES 





CONSULTING CIVIL ENGINEERS 
STUDIES, REPORTS, DESIGN, CONSTRUCTION SUPERVISION, 
HIGHWAYS, AIRPORTS, UTILITIES 
COMMUNITY FACILITIES 


AMERICAN AIR SURVEYS, INC. 


Aerial Topo Maps 
Aerial Photos & Mosaics 
Plan & Profile 
Tax Maps 


907 PENN AVE., PITTSBURGH 22, PENNA, 
BRANCHES: MANHASSET, N.Y. * ATLANTA, GA, 
A Nationwide Service 





ROBERT AND COMPANY 
a sSOCLATES 


sax ensuncennen penrere® INCINERATORS » POWER PLANTS 


ATLANTA 





WATER SUPPLY + SEWAGE DISPOSAL 





Aurnhammer, Jeske & Aurnhammer 
Consulting Engineers 


Water Supply & Treatment, Gewerage & Sewage 

Treatment, Industria] Wastes Treatment, Storm 

Drainage & Flood Control, Municipal Planni & 

Development, Feasibility Reports, Plans, S ca- 
tions & Construction Supervision 


47 River Road Summit, New Jersey 





FOSTER D. SNELL, INC. 


Consulting Chemists — Chemical Engineering 


Mitigation of Fire, Safety Hazards—Evaluation of Architectural & Decorative Materials 
Slipperiness of Floors—Fuels & Lubricants—Biology & Toxicology 


29 West 15th Street New York 11, New York WAtkins 4-8800 


(Direct Dialing Area 212) 
Baltimore, Maryland Bainbridge, New York 


Member: American Council of Independent Laboratories 





MICHAEL BAKER, JR., INC. 


9g s, Planners & Surveyors 
Airport, Highway & Bridge Design; Water & Sewerage 
Municipal Engin ; 





Homes Orrice—Rocuesrer, Pa. 

Baker Bidg.. P. O. Box 111 
Jackson, Miss. CHARLEsSTON,W.Va. Hanraissunc, Pa. 
Northview Drive 19 Dunbar Street 2799N. Fourth St. 
P. O. Box 999” P.O. Box 2148 P.O. Box 790 
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BANISTER ENGINEERING CO. 
Consulting Engineers 


“Staffed to completely fill municipal 
requirements for professional service’’ 
310 No. Snelling Ave. Tel. Midway 6-2612 
St. Pav! 4, Minnesota 


BOYLE ENGINEERING 


Architectural & Engineering Consultants 


. ‘Treatment, 
Collection, 


Storage, Dis- 
Sewage Treat- 
use. 
tial, M ibal. Highways, Streets, Bridges, 
. unic. ¥ itreets ri 
Parks, cod Control, Special 





Hi 
tricts, Civic, Industrial, Commercial! Buildings, 
Structures, Site Planning. 


Bakersfield 


Senta Anco Sen Di 
California - 


CAMP, DRESSER & McKEE 


Consulting Engineers 


Works and Water Treatment 
age Treatment 
Industrial Wastes 
Investigations and Reports 
Design and Supervision 
arch and Development 
Plood Control 


18 Tremont Street 


Water 
Sew 


Boston 8, Mass. 





E. D. BARSTOW & ASSOCIATES 
Engineers 
Water Supply, Treatment, Distribution 


Sewage Collection, Treatment, Disposa) 
Trade Waste ‘Treatment 


163 N. Union St. Akron 4, Ohio 





HOWARD K. BELL 


Consulting Engineers, Inc. 


Water Works Supnming Pools 
Industrial Wastes Garbage Disposal 
Sewerage Drainage 
Valuations — Rates _ Reports 
Operation Supervision 
553 S. Limestone St. lexington, Ky. 





BENHAM 
ENGINEERING COMPANY 
Cc lei. QR 


Established 1909 


Oklahoma City, Phoenix, 
Oklahoma Arizona 





Floyd G. Browne and Associates 
Consulting Engineers 
F. G. Browne S. W. Kuhner 
W. G. Smiley G. M. Hinkamp 
Cc. R. Martin W. H. Kuhn 
Water Supply and Purification — Sewage and 
Industrial aste Treatment — Refuse Dis- 
— Electric Systems — Surveys — Reports 
Valuation and Rates 
Marion, Ohio 


Capitol Enginering Corporation 


Consulting Civil Engineers 


Dilisburg, Pennsylvania, U.S.A. 





FOR RATES FOR THIS SPACE 


write 
PUBLIC WORKS MAGAZINE 
200 So. Broad St. Ridgewood, N.J. 


JOHN A. CAROLLO 


Consulting Engineers 


Water Supply ond Purification. Sewage 
age t. Power Generation and 
Distribution, Gas Systems, Valuations 


3308 N. Third St., Phoenix, Arizona 
2168 Shattuck Ave., Berkeley 4, Calif. 





BROWN ENGINEERING CO. 
Consulting Engineers 


Waterworks, Sewage 1, Airports 
Street Improvements, Power Plants 
Electric Distributian, Rates 
508 TENTH STREET 


DES MOINES 9, IOWA 


HOMER L. CHASTAIN & ASSOCIATES 
Consulting Engineers 

one. Structural, Mechanical. Industrial Design 
© Supervesten. Construction, Engineering, Turn- 

| a — Water Supply, Sewerage. Flood 
trol ‘Brainase Materia! Controls. “ffunicipal 

ring, Topographic Surveys. 
1552 West Main Street 


Decatur, Iilinois 





Black, Crow and Eidsness, Inc. 
Engineers 
Water, eowerage, power hydrology. recalcination, 


waste treat special investigations 
and seperta, laboratory services. 


700 S.E. Third Street 74 Orchid Square 
Gainesville, Florida Boca Raton, Florida 





BUCK, SEIFERT AND JOST 


Consulting Engineers 
w 
ater Supp io een aoe wage Disposal 


ull 
Reports, Investigations "Valuations 
Design Itatio Cogration 


5 . Consu 
Mepequmens. Chemical and 
Biological Laboratories 
112 East 19th St. New York City 





BLACK & VEATCH 
Consulting Engineers 
Water—Sewage—Gas—Electricity—Industry 
Reports, Design, Supervision of Construction 
Investigations, Valuations and Rates 


1500 Meadow Lake Pkwy., Kansas City 14, Mo. 


BURGESS & NIPLE 


Consulting Engineers 
Established 1908 


Water supply, treatment and distribution 

industrial wastes disposal 

Investigations, reports, appraisals. rates 
Airports, Municipa] Engineering, Supervision 


2015 West Fifth Ave. Columbus 12, Ohic 





Bonham, Kuck, Grant and Brundage 

H. E. BONHAM NYE GRANT 

CARL E. KUCK J. M. BRUNDAGE 
Consulting Engineers 


© and Industrial Waste Treatment 
ater Supply and Purification 


4954-58 N. High St. 


Sew: 


Columbus 14, Ohic 


RALPH H. BURKE, INC. 


Consulting Engineers 


Trafic Studies Undespoouns 
Parking structures tions 


rade Separa 
a yf and Terminal Sulidings 
tion Municipal Engineering 
Parks Field Houses Swimming Pools 


20 North Wacker Drive, Chicago 6, Ill. 


Garages 


THE CHESTER ENGINEERS 


Water Supply and Purification 
Sewege and Industrial Waste Treatment 
Power Plants—Incineration—Gas Systems 

Valuations—Rates—Management 

Laboratory 


Svismean Street, Pittsburgh 12, Peana. 


CHICAGO AERIAL SURVEY 


PHOTOGRAMMETRIC ENGINEERS 
Aerial photography since 1923. Compete 
am ric services for ote. p_ auante, 
eng 


and 
Developers of Sonne Strte Photography 
e Base maps and atias sheets « Prec topo- 
graphic maps for sewerage studies. censqrastien 
Dilanning and site location e Scaled mosaics and 
pictort: aw -% 4 Highway studies. Street 


and road 
10265 FRANKLIN AVE, FRANKLIN. PARK, ILL. 
A Division of Chicago Aerial Industries, Inc. 


60: 





h 
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WRITE 


PUBLIC WORKS MAGAZINE 


200 Se. Broad St., Ridgewood, N.J. 





CLINTON BOGERT ENGINEERS 
Consultants 


Robert A. Egpesta 
William Marti 


Ivan L. Bog 
Charlies A. a 


Water & Sewage Works 
nage 

Highways and Bridges 

145 East 32nd Street, New York 16, N.Y. 


cinerators 
Flood Control 
Airfields 


BURNS & McDONNELL 


Engineers - Architects - Consultants 


4600 E. 63rd ST., TRAFFICWAY 
KANSAS CITY 41, MISSOURI 


CLARK, DAILY AND DIETZ 


Consulting Engineers 


age Waterworks, Street Lighting. 
pers. wimming Pools, Surveying and , 

Development Studies, Bridges, Buildings, 
? Foundations. 


‘any North Race St. 
Urbane, Illinois 


188 Jefferson St. 
Memphis, Tennessee 








BOWE, ALBERTSON & ASSOCIATES 


Engineers 
Water and Sewage Works 
Wastes 


75 West Street, New York 6, N.Y. 





FOR RATES FOR THIS SPACE 
write 


PUBLIC WORKS 
200 So. Broad St. 


MAGAZINE 
Ridgewood, N.J. 


CLARK & GROFF ENGINEERS 
Consulting Engineers 
Civil, Sanitary & Municipal Engineering 


Investigations Reports. Plans 
Supervision of Constructica 
Laboratory 


3240 Triangle Dr. Seem, Oregen 
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CHAS W. COLE & SON 


Engineers—Architects 


2112 W. Jefferson St. 
Joliet, Ulineis 


3600 E. Jefferson Bivd. 
South Bend, Indiana 


FAY, SPOFFORD & 
THORNDIKE, INC. 


Engineers 
Airports—Bridges—Express Highwars 
Industria! Bidgs.—Incinerators—Port Developments 
Water Supply—Drainage and Sewerage Systems 


11 Beacon Street, Boston, Mass. 





CONSOER, TOWNSEND & ASSOC. 
—CONSULTING ENGINEERS— 


Sewerage treatment, sewers, storm drainage, flood 
control—water supply and treatment—Highway and 
bridges—Airports—Urban renewal—Electric and gas 
transmission lines—Rates studies, surveys and valu- 
ation—Industrial and institutional buildings 


360 EAST GRAND AVENUE 
CHICAGO 11, ILLINOIS 


FINKBEINER, PETTIS & STROUT 


Consulting Engineers 


Water Supply, Water Treatment. 
Sewerage. Sewage Treatment. 
Bridges. Highways & Expressways 


2130 Madison Avenve Tolede 2, Ohio 





CRAWFORD, MURPHY & TILLY 


Consulting Engineers 


Water and Sewerage Systems 
Sewage and Wastes Treatment 
Storm Drainage—Flood Control 
Impounding Reservoirs—Swimming Pools 
Streets—Highways—Airvorts 
Traffic and Parking Studies 
Surveys and Reports 


Phone: 217-528-5619 
755 So. Grand West, Springfield, Ill. 





ALFRED CREW 


Consulting Engineers 


Water Supply, Treatment and Distribution 
Sewerage and Sewage Disposal 
Drainage and Industrial Wastes 


435 N. Broad St. Ridgewood, N.J. 
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200 So. Broad St. Ridgewood, N.J. 


WALTER H. FLOOD & CO. 


Chemical Engineers 


Inspection and Testing of Materials and Structures 
Streets—Roads— Airports 
Building and General Engineering Construction 
Resident Inspection—Chemical & Physical Tests 
Soil Boring & Investigation—Conerete Core Cutting 
Specifications—Reports—Research 


6102 S. Blackstone Ave. Chicago 37, Ill. 





FRIDY, GAUKER, 
TRUSCOTT & FRIDY, INC. 


Engineers 
Bespttels. Schools, Indretrial Buildings. 
Public Buildings, Airporss. Roads, Water. 
Sewage. Petroleum Facilities, Waste Dis- 
al, Power & ghting, Reports. Plans, 
upervision, Appraisals. 


1321 Arch Street Philadelphia 7, Penna. 





M. E. FRYE & ASSOCIATES, INC. 
CONSULTING ENGINEERS 
Investigations e Reports 
Civil, Sanitary & Municipal Engineering 
Planning e Designs e Supervision 
428 Bivd. of Allies 166 E. Union St. 


Pittsburgh 19, Pa. Somerset, Pa. 
EXpress 1-0818 SOmerset 6366 








Consulting Engineers 


DE LEUW, CATHER & COMPANY 


Public Transit 
Trafic & Parking 
Expressways 
Grade Separations Municipal Works 
Urban Renewal Port Development 


150 North Wacker Drive, Chicago 6 
San Francisco New York Toronto Boston 


Subways 
Railroad Facilities 
Industrial Plants 





H. G. DILL COMPANY 


Consulting Engineers 
G. W. Hockaden 
4. A. Rouscuip 
P. Priede 
Civil, Sanitary, Structural, Municipal, Highway, 
Subdivision, Planning, Property Surveys. Topo- 
Appraisals. 
Columbus 2, Ohio 
2-9744 


graphic Surveys, Reports, 
260712 No. High St. 
AM 





SURVEYS REPORTS DESIGN SUPERVISION 
PUBLIC WORKS + TRAFFIC 
PARKING - TRANSPORTATION 
EXPRESSWAYS + AIRPORTS 


SOILS -~ STRUCTURES 


AND KELCEY 


ond Consultants 


NEW JERSEY 
NEW YORK 








EDWARDS 


Engineers 
2 WILLIAM STREET MEWARK 2, 
BOSTON MINNEAPOLIS 
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PUBLIC WORKS MAGAZINE 


200 So. Broad St. Ridgewood, N.J. 





GILBERT ASSOCIATES, Inc. 
Engineers and Consultants 


Power Plant Engineering 
Water Supply and Purification 
Sewage and Industrial Waste Treatment 
Chemical l.aboratory Service 


New York READING, PA. Washington 





GOODKIND & O'DEA 


Consulting Engineers 


Poundations, Structures, Highways. 
Sewerage, Water Supply. Drainage 


610 Bloomfield Ave., Bloomfield, N.J. 
New York, N.Y. Hamden, Conn. Chicago, Ill. 





GREELEY & HANSEN 
Engineers 
Water Supply. Water Purification 


Sewerage, Sewage Treatment 
Flood Control, Drainage, Refuse Disposal 


14 East Jackson Bivd., Chicago 4, Illinois 





HOWARD R. GREEN CO. 
Consulting Engineers 
DESIGN AND SUPERVISION OF 
MUNICIPA!. DEVELOPMENTS 
Water Works and Treatment—Sewers 


and Sewage Disposal—lInvestigations 
and Valuations 


Green ae = 4 Bidg., 417 First Ave., E. 


lar Rapids, lowa 
Established 1913 





showed appreciable pollution by 


synthetic detergents. 


Conclusions 


1) Present levels of ‘ABS in sur- 
face waters of the United States 
have varied widely, sometimes 
reaching or even exceeding 1.0 
mg/L but usually being much less 
than this figure. 

2) The ABS content of raw do- 
mestic sewage has ranged from one 
to ten mg/L. 

3) Conventional sewage treatment 
has achieved two to four percent 
ABS removal by primary sedimen- 
tation and over 50 percent removal 
by primary plus secondary treat- 
ment. Higher removal rates appear 
possible by methods now under 
study. 

4) Because of the inherent char- 
acteristics of synthetic detergents, 
they reduce oxygen transfer rates 
and thus affect biological waste de- 
gradation, both in conventional 
waste treatment and in receiving 
waters. Sedimentation effectiveness 
also may be slightly reduced. How- 
ever, the over-all effects on treat- 
ment have not been regarded as sig- 
nificant, except in unusual cases. 

5) Foaming is not only aestheti- 
cally objectionable, but can also re- 
duce surface reaeration. 

6) Present levels of builder com- 
pounds have not caused serious dif- 
ficulties in water treatment. Tastes 
and odors attributed to the presence 
of ABS sometimes may be caused 
by other contaminants. 

7) Ground water pollution, as 
evidenced by ABS intrusion into 
private well supplies, is becoming 
a serious problem in many metro- 
politan areas. 

8) Present levels of ABS in drink- 
ing water are not regarded to be 
serious from a public health stand- 
point, according to _ toxicological 
studies. Long-range effects are yet 
to be evaluated. OOo 
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WILLIAM F. GUYTON AND 
ASSOCIATES 


Consulting Ground-Water Hydrologists 
Underground Water Supplies 
Investigations. Reports, Advice 

212 First Federal Savings Building 
221 East 11th Street 
Austin 1, Texas 
Phone: GR 7-7165 


MARK HURD AERIAL 
SURVEYS, INC. 


Topographic And Planimetric Maps 
Tax Maps Aerial Photography 


nd Pennsylvania Avenue South 
polis 26, Mi o 





KOEBIG & KOEBIG, INC. 


ENGINEERING — ARCHITECTURE 
MUNICIPAL PLANNING 
Reports Investigations Designs 
Consultants to Cities Since 1910 


3242 sas Sth Street, Los Angeles 5, California 
715 Bank of America Building, 
625 Broadway, San Diego, California 





GWIN ENGINEERS, INC. 


Consulting Engineers 


High ways Water Supply 
Municipal Sewage Disposal 
Planning Mapping 

Reperts, Design, Supervision of Construction. 


Surveys 
1200 12th Ave. Altoona, Pa. 


Jenkins, Merchant & Nankivil 


© lting Engi . 





Gas Systems 
Water Systems 
Sewerage Systems 


Municipal Improvements 
Highways & Airports 
Power Development 
Trafic Surv Industrial Plants 
Flood Contro Recreational Facilities 
Investigations and Reports 


801-805 East Miller St., Springfield, Il. 


MORRIS KNOWLES INC. 


Engineers 


Water Supply and Purification. Sewage 
and Sewerage Disposal, Industrial Waste. 
Valuations. Laboratory, City Planning 


1312 Park Building, Pittsburgh 22, °c 





HARDESTY & HANOVER 
Ceasulting Engineers 


Long Span and Movable Bridges. 


Expressways and Thruways 
Supervision, Appraisals. and Reports 


101 Park Avenve, New York 17, N.Y. 


Hanover 
Skew Bascule, Grade Eliminations, Foundations, 
Other Structures, 


JOHNSON DEPP & 
QUISENBERY Inc. 


Consulting Engineers 


Highways 
Airports 
Planning 


Water Supply 
Sewage Disposal 
Surveys 


2625 Frederica St. Owensboro, Ky. 





HAVENS AND EMERSON 
A. A. Burger 1 WLA 

F. S. Palecsay 

G. H. Abplanaip 


S. 
Frank C. Tellen >, 
Consulting Engineers 
Water, Sewerage. Garbage, Industrial Wastes, 
Valuations—Laboratories 
leader Bidg. w 


Cleveland 14, O. New York 


colworth Bidg. 
7, N.Y. 


JOHNSON SOILS 
ENGINEERING LABORATORY 


Laboratory and Field Testing 
Shear and Consolidation Tests 
Design and Construction Control 


MOBILE LABORATORIES 


193 West Shore Avenue 
a, New Jersey 


KRESTEL & KREHBIEL’- engineers 


Ptt Ld Lite 
REPORTS 
SEWERAGE 
SUBDIVISIONS 


DRAINAGE 
HIGHWAYS 
ICE RINKS 
PLANNING SURVEYS 
POOLS WATER 


1868 8 NIAGARA FALLS BOULEVARD + TONAWANDA, N.Y 





LADD ENGINEERING CO. 


Consulting Engineers 


Sewers, Water, Paving. 
Pilter Plants, Disposal Plants. 
Electric Systems 


Southeastern States 
Home Office: FORT PAYNE, ALA 








HAZELET & ERDAL 


Cc Iting E s 





Design, Supervision, Investigations. Reports 
Pixed Bridges 


Expressway Systems 
405 Commerce Bidg., 


Cincinnati 


Lovisville, Ky. 
Chicago 


Movable Bridges 
Harbor Works & Dams 


Lansing 


JONES HENRY & 
WILLIAMS 


Consulting Sanitary Engineers 
Water Works 
Sewerage and Treatment 
Waste Disposal 


2000 West Central Avenve Tolede 6, Ohio 





HAZEN AND SAWYER 


Engineers 
Alfred W. Sawyer 
E. Hudson, Jr. 


Water and Sewage Werks 
Industrial Waste sposal 
Drainage and Flood Control 


360 Lexington Ave., New York 17, N.Y. 


Richard Hazen 


EDWARD C, JORDAN CO., INC. 


Civil & Sanitary Engineers 
Sewerage « Sewage Disposal « Industrial Wastes 
Drainage « Water Supply e Streets « Highways 

Municipal Engineering 
Investigations—Reports—Designs—Supervision 
379 Congress St., Portland, Maine 
Tel. SP 4.0315 


LORENZI, DODDS and GUNNILL 


Berger Building 
Pittsburgh 19, Pennsylvania 
Consulting Engineers 
Serving 
Pennsylvania, Ohio and West Virginia 





INC. 


Water 


LOZIER ENGINEERS, 


Sewerage, Sewage Disposal 
Supply. Water Purification, Refuse 
Disposal 


10 Gibbs Street Rochester 4, N.Y. 





HENNINGSON, DURHAM & 
RICHARDSON, INC. 


Consulting Engineers 
Consulting Engineers since 1917 for 
More than cities and town: 
Water Works, Light and Power, S-werage. 
Paving, Airports, Repurss, 
Appraisals. Drainage 


2962 Harney St. Omaha 2, Nebr. 


KENNEDY ENGINEERS 


Complete Public Works Engineering 


e Water Supply 
e Sewage and Waste Treatment 
. Reclamation 
. Utilities Planning 
CHEMICAL and BIOLOGICAL LABORATORY 


SAN FRANCISCO 


Los Angeles Tacoma Salt Lake City 


McCREARY + KORETSKY + ENGINEERS 
PLANNING-DESIGN-REPORTS 
MUNICIPAL FACILITIES 
5675 Freeport Bivd. 
Sacramento, Calif. 


1140 Howard Street 
San Francisco, Calif. 








HILL & HILL 


Engineers 
Sewage and Waste Disposal. 
Water Supply and Piltration. 
Dams, Reservoirs, Tunnels. 
Airport and Topographic Surveys 


Home Office: 8 Gibson St., North East, Pa. 


KEIS & HOLROYD 


Consulting Engineers 
(Pormerly Solomon & Keis) 
Since 1906 
Water Supply. Sewage Disposal, Garbage & 
Refuse Incineration, Industria] Buildings 


Troy, N.Y. 





HAROLD HOSKINS 
& ASSOCIATES 
Consulting Engineers 

and 


630 Que St., Lincoln 8, Nebr. 
1018 Fient Avenue, Greeley, Colorado 





FENTON G. KEYES ASSOCIATES 


Consulting 
ARCHITECT-ENGINEERS 


Providence 3, R.1. Waltham 54, Mass. 


MADDOX AND HOPKINS 


Engineers and Surveyors 


Gighways, Utilities. Structures 
Topographic Maps — Photogrammetry 
Plane and Geodetic Surveys 


8506 Dixon Ave. Silver Spring, Md 








GEORGE B. MEBUS, INC. 
Consulting Engineers 


— Industrial Wastes 


Water tra — City Planning 


Broad Street Trust Co., Bidg. 
Glenside, Pa. 
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MERRITT & WELKER 


Engineers 


Water, Sewage, Streets, Roads, Natural Gas, 
Val Muni 1 Planning 





208 Roswell Street Marietta, Georgia 


THE PITOMETER ASSOCIATES 


Engineers 
WASTE SURVEYS 


ATER MEASUREMENT: 
HYDRAULIC INVESTIGATIONS 
50 Church St. New York 7, N. Y. 








METCALF & EDDY 


Engineers 


Soils, Foundations. Waterworks, Sewage Works. 
Drainage, Irrigation, Flood Control. Refuse, 
Industrial Wastes, Airports, Highways, Military 
Projects, Industrial and Commercial Facil'ties. 


Statler Building, Boston 16, Massachusetts 


FOR RATES FOR THIS SPACE 


write 


PUBLIC WORKS MAGAZINE 


200 So. Broad St. Ridgewood, N.J. 





MORAN, PROCTOR, MUESER 
& RUTLEDGE 


Consulting Engineers 


Foundations for Buildings. Bridges and Dams: 
Tunnels, Bulkheads. Marine Structures; 
Soil Studies and and Tests, Reports, 
Design and Supervision 
415 Madison Ave. New York 17, N.Y. 


Eldorado 5-4800 


RADER AND ASSOCIATES 


Engineers—Architects 


Water Works, Sewers 

other Public Works Projects. Hotels. 
Industrial and Commercial Buildings 
lans, Specifications, Supervision. Reports 


Sewage Disposal and 
Office, 


Investigations, Consultations 
Aerial Photography. Photogrammetry 


The First National Bank Bidg., Miami 32, Florida 
Phone FRanklin 1-3551 





FOR RATES FOR THIS SPACE 
write 


PUBLIC WORKS MAGAZINE 


200 Se. Broad St. Ridgewood, N.J. 


ROY EDWIN RAMSEIER 
AND ASSOCIATES 


Sanitary and Hydraulic Engineers 
Wate: Supply, Treatment. Distribution 
Sewerage and Sewage Treatment 
Chemical and Bacteriological Laboratories 


1539 Solano Avenue, Berkeley 7, California 





NUSSBAUMER-CLARKE and VELZY 
Consulting Engineers 


Sewage Treatment—Water Su 
Incineration— Drainage—Highway y, Planning 
Appraisals and Rate stud 
327 Franklin St., Buffalo 2, N.Y. 
500—Sth Ave., New York 36, N.Y. 


DALE H. REA 


Consulting Engineers 


Water Supply and Treatment. Sewage Col- 
lection and tment, Irrigation, Reservoirs 
and Dams. Airports, Buildings and Bridges 
Appraisals — Reports Specifications 
Supervision of Construction 
2200 West Gone Littleton, Clorado 





O'BRIEN & GERE 
Consulting Engineers 


Water Supply, Treatment. and Distribution 
Sewerage and Sewage Treatment 
Industrial Waste Treatment—Flood Control 
and age 
Rates Studies—Devel Planning—Surveys 


400 East Genesee Street Syracuse 2, N.Y. 





FOR RATES FOR THIS SPACE 


write 


PUBLIC WORKS 


200 So. Broad St. 


MAGAZINE 
Ridgewood, N.J. 





PARSONS, BRINCKERHOFF 
QUADE & DOUGLAS 
Civil & Sanitary Engineers 
Water, Sewage. Drainage and 
Industrial Waste Problems. 
Structures—Power—Trangportation 
165 Broadway New York 6, N.Y. 


RIPPLE AND HOWE, Inc. 


Consulting Engineers 


APPRAISALS AND REPORTS 

DESIGN AND SUPERVISION 
Water Works Systems. Filtration Plants. 
Irrigation and Drainage Systems, Reser- 

voirs and Dams, Sanitarv and Storm Sewer 
Systems, Sewage Treatment Plants. and 
Refuse Disposal. 
V. A. Vaseen B. V. Howe 


O. J. Ripple 
Denver 11, Colo. 


2747 Zuni St. 





E. LIONEL PAVLO 
e : 


Iting c g 





Design, Su m. Reports 
Bridges, Highways, Expressways 
Marine Structures, Public Works 
Industrial Construction, Airports 


642 Fifth Ave. New York 19, N.Y. 


RUSSELL AND AXON 


Consulting Engineers 
Civil—Sanitary—Structural 
Industrial—Electrical 
Rate Investigations 
408 Olive St., St. Lovis 2, Mo. 
Municipal Airport, Daytona Beach, Fla. 





MALCOLM PIRNIE ENGINEERS 


Malcelm Pirnie Carl A. Arenander 
Ernest W. Whitloek ioe, rye. Jr. 
Robert D. Mitchell Alfred C. Leonard 


MUNICIPAL & INDUSTRIAL 
Water owe — Water Treatment 
Sewage and Waste Treatment 
Drainage — Rates — Refuse 
25 West 43rd St. New York 36, N.Y. 
3813 Heratie St. Tempa 9%, Floride 











IRBY SEAY COMPANY 
Engineers—Consultants 


Water Supply & Treatment Natural Gas Systems 
Sewage System & Treatment Electrical 


223 Court Ave. Phone 527-3301 


. Hurwitz, E., 


. Walton, G., 


. Lieber, M 


. Newell, I. L., 


. Compenni, L. G., 


. Livingstone, 


. Eldib, I. A, 





Memphis 3, Tennessee 


PUBLIC WORKS for December, 1961 


160 


, McKinney, R. E. and Donovan, E. J., 
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. Lynch, W. O., and Sawyer, C. N., 


Effects of Detergents on Oxygen 
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WPCF 32:25 (Jan., 1960). 
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S.. and Lulla, K. B. “Frothing of 
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“ABS Contamination.” 
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: Morgan, J. J. and Engelbrecht, R. S., 


“Survey of Phosphate and ABS 
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Jour. AWWA 52:471 (April, 1960). 
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“Effects of Phosphates on Coagula- 
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, “Syndet Removal from 
Drinking Water Using Activated 
Carbon.” Water & Sewage Works 
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. Woodward, F. L., Kilpatrick, F. J. 


and Johnson, P. B., “Experiences 
with Ground Water Contamination 
in Unsewered Areas in Minnesota.” 
Presented before Conf. of State San. 
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Health Engr. A.P.H.A. Annual 
Meeting, San Francisco, Calif., Nov., 
1960. 


and Almquist, O. A., 
“Contamination of Ground Water 
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Sewage Works 108:188 (May, 1961). 


. “Report of AASGP Committee. ABS 


and the Safety of Water Supplies.” 
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“New USPHS Standards.” Jour. 
AWWA 52:1161 (Sept., 1960). 

F. C., “Research in 
Water Pollution.” Water & Sew. 
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. Spargo, P., “Synthetic Detergents: 
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SEELYE STEVENSON VALUE 
& KNECHT 
Consulting Engineers 
Ricnard E. Dougherty, Consultant 

ci Mechanical, E) 

hways, Bridges. Industrial 
Plants "Dams, Water Supply, Sanitation, 
Tunnels, Piers, Reinforced . Steel 


101 Park Avenve New York 17, N.Y. 


THE STERLING COMPANY 
Consulting Engineers 
Water Systems, Water Treatment 
Sewage Systems, Sewage Treatment 
Airports, Swimming Pools, Paving, Paving Plans 
10798 St. Charles Rock Road 


St. Ann, Missouri 


ROY F. WESTON, INC. 
ENGINEERS—B/OLOGISTS—CHEMISTS 


Water—Sewage—Industrial Wastes—Refuse 
Stream Pollution—Air Pollution—industrial Hygiene 
Surveys—Research— Deve! So = 
MEneration Super and cations 
ation Supervision—Analyses 

Evaluations and Reports 
NEWTOWN SQUARE, PA. 





SERVIS, VAN DOREN & HAZARD 


Engineers—Architects 
Construction e Appraisals 
Investigations e Design e Supervision of 


Drainage Su 
ning e Urban Subdivisions « Industrial Pacilities 
Electrical e Mechanical 
2910 Topeka Bivd. Topeke, Konses 


ALDEN E. STILSON & 
ASSOCIATES 


Consulting Engineers 


Water ti Industrial Waste 


Sewerage. 
ways—Industria] Structures 
Mechanical & 1 Layouts & Studies 
Land Use Planning & Industrial 


Parks 
245 N. St. 75 Public Square 
Columbus, "Chie. 
54 14th St. 


WALTER H. WHEELER 
EM., M. A. S. C. E. 


Designing and Consulting Engineer 


Bufildings, Bridges, Miz. Plents, Etc. 
Inventor “Smooth Ceilings” Fiat Slab 
Construction 


711 W. Leoke St. Minneapolis 8, Minn. 
Tel. 827-4069 





OLE SINGSTAD 


Consulting Engineers 


Vehicular and Railroad Tunnels, Subways, Ven- 
on, Expressways, Parking Garages. Air 
Fields, Foundations, Waterfront Structures 


24 State St. New York 4, N. Y. 


Cleveland, Ohie 

Wheeling, W. Va. 
STETSON, STRAUSS & 
DRESSELHAUS, INC. 


Civil & Consulting Engineers 
Los Angeles Oceanside Porterville 
INVESTIGATIONS - REPORTS - DESIGNS - ESTIMATES 
Water Supply. Drainage. Sewerage. Municipal 
Works, Foundations, Materials Testing, Surveying 


Main Office: 215 W. 7th St., Los Angeles, Calif. 


WHITMAN, REQUARDT 
and Associates 
Civil—Sanitary—Structural 


Mechanical— Electrica! 
Reports, Plans, Supervision, Appraisals 


1304 St. Paul St., Baltimore 2, Md. 





SMITH & GILLESPIE 


Muniotpal and Consulting Engineers 


Water Supply. Water Purification 
Sewerage, Sewage Disposal, Drainage 
Refwse Disposal, Gas Systems, Power Plants 
Airports 


Jacksonville Florida 


SUHR, PETERSON, 
PETERSON & SUHR 
Consulting Engineers 
REPORTS—PLANS—SUPERVISION 


Sewerage. Water Supply. Flood Control 
and Drainage, Airpo oads, Surveys, 
fixed and Movable Bridges 


130 N. Wells St. Chicago 6, Illinois 


WIGHT CONSULTING ENGINEERS 


Municipal Improvements 


Sewer Water Streets 


25 Sovth Washington 


446 East Main Street 


Barrington, Illinois Naperville, 





John R. Snell | 
Try) 


Inc. 221. N.Cedar ® Lansing, Mich. © IV 4.9493 


Water and Sewage ® Industrial Wastes © Refuse Disposal 
® Highways and Streets ® Airports and Harbors ® Bridges 
and Structures © Soils and Foundations ® Urban Planning 
® Research and Development 


ROY M. TROTTER & ASSOCIATES 


Consultants 
Municipal and Sanitary Engineering 


© Sewage and Waste Treatment 
¢ Storm and Sanitary Sewers 


Berkeley 9, Calif. 


* Water Supply 
* Water Treatment 


1784 Shattuck Ave. 


CLYDE E. WILLIAMS & 
ASSOCIATES, INC. 
Aerial Mapping 
Civil & Sanitary Engineering 


312 W. Colfax Ave., South Bend 1, Ind. 
720 E. 38th $t., Indianapolis 5, Ind. 





SOIL TESTING SERVICES, INC. 


Consulting Engineers 


CARL A. METZ JOHN P. GNAEDINGER 
Soil Investigations 
Foundation Recommendations and Design 
Laboratory Testing 
Chicago 35, Ill. 
Milwevkee, Wis. 
Portland, Michigan 


1827 No. Harlem Ave. 
Sen Francisco 
Havana, Cube 


WALLACE & HOLLAND 


Consulting Engineers 


MUNICIPAL SANITARY 
Streets Pollution Control 
Airvorts Swimming Pools 

Planning Storm Drainage 
Expressways Water Supply Investigations 


401 North Federal Avenve, Mason City, lowe 


STRUCTURAL 
Brid 


WILSEY, HAM & BLAIR 


Engineers & Planners 


Water and Sewage Works 
Pinod Control and Drainage 
Utilities Rate and Valuation Studies 
Airports, Traffic Studies and Bridges 
City and Regional Planning 
111 Rollins Road 800 W. Colorado Bivd. 
Millbrae, Calif. Los Angeles 41, Calif 





SPRAGUE & HENWOOD, INC. 


Drilling Services 
Foundation !nvestigations Test Boring 
Great Hole Drilling and Pressure Grouting 
Diamond Core Drilling 
221 W. Olive St., Scranton, Pa. 
New York, Philadelphia, Pittsburgh, Nashville 
Salt Lake City, Colorado, Tuscon 
Bucnans, Newfoundland 


JOSEPH S. WARD & ASSOCIATES 
Consulting Soil and 
Foundation Engineer 

Site Investigation, Boring Supervision. Labora- 

tory Soi 


Analysis and Des 
Engineering Reports and Consultation. 


Caldwell, N_J. 
Penna. 


91 Roseland Avenue 
Jefferson Bidg. Philadelphia, 


WILSON & COMPANY 


Engineers 
Weter, Sewerage, Streets, Highways, Dams, 
ridges, Electrical, Airfields, Drainage. 
Treatment Plants, Industrial Installations 
Chemical Testing Lab—<Aerial Mapping 
Electronic Computer Services 


631 E. CRAWFORD SALINA, KANSAS 





STANLEY ENGINEERING 
COMPANY 


Consulting and Design Engineers 


Muscatine, lowa 
Chicago—Cleveland— Washington 
Monrovia, Liberia—Lagos, Nigeria 


J. STEPHEN WATKINS 


J. S. Watkins G. R. Watkins 
Consulting Engineers 


Municipal and Industrial Engineering. 
Supply and Purification. Sewerage 
Treatment. Highways and Structures. 
Investigations and Rate Structures. 
446 East High Street Lexington, Kentucky 
Branch Office 
2617 Dixie Highway Lovisville, Kentucky 


Water 
wage 





ROBERT H. STELLWAGEN 


Consulting Engineers 


Municipal and Industrial Waste Problems 
Collection, Incineration, Salvage, Pumping. 
Treatment. Testing 


WELCH AND MALINOFSKY 


Consulting Engineers & Geologists 
e Soils and Foundations 
‘Woe © Engineering Geology 
© Photo-Interpretation 
382 


Springfield Ave., Summit, N.J. 





1442 E. Outer Drive Detroit 34, Mich. 
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CRestview 7-1323 


Hudson Worthington Associates 
Ltd. 


Consulting Engineers 
Civil Municipal Structural 
roads, highways, orldges and interchanges 
Industrial, commercial and utility structures. 
Water, sew and industrial waste treatment. 
Foundations. falsework and estimates. 
rts and construction supervision 
214 N. MAIN STREET, HUDSON, OHIO 








J. C. ZIMMERMAN 
ENGINEERING CO. 
Consulting Engineers 
Water Supply and Treatment 

Relief 
Soperene and Sewage Treatment 
Planning Design “Duservision 


11121 West Okichome Avenve 
West Allis 19, Wisconsin 
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Comfort stations made of vandal- 
proof materials and featuring un- 
breakable cast aluminum plumbing 
fixtures are available prefabricated 
for on-the-site erection. Con- 
structed of heavy gauge steel or alu- 
minum walls, a channel supported 
roof deck, and installed on a con- 
crete slab floor, the locked central 
storage area contains all piping; in- 
cluding a hose bib to provide easy 
hosing or washing of the entire sta- 
tion. The modular construction en- 
ables complete design flexibility to 
meet individual site and traffic re- 


Tractor Hitch 


The automatic Insta-Hitch is a 
device offering tractor operators a 
means of coupling onto equipment 
without leaving the tractor seat. No 
second man is needed. The system 
is designed for rear-end three- 
point and tongued equipment as 
well as every type of attachment 
or tool used with the front-end 
loader-arm. The design principle is 


quirements. Any number of water 
closets, urinals, lavatories or shower 
units can be installed by simply 
enlarging or reducing the overall 
building size. Additional features 
include maximum ventilation, off- 
the-floor plumbing fixtures, vandal- 
proof bolts, screws, flushing valves, 
mirrors, paper-holders and clothes 
hangers. 

Aluminum Plumbing Fixture 
Corp., 778 Burlway Road, Bur- 
lingame, Calif. 

Circle No. 12-1 on the convenient 

reply card facing page 34. 


two triangular frames, one nesting 
inside the other. The outer frame is 
attached to the various equipments 
to be used, the inner frame is at- 
tached to the tractor. An automatic 
PTO connection is an optional item. 
The units are being distributed na- 
tionally by International Harvester. 
Insta - Hitch Division, Powell 
Pressed Steel Co., Hubbard, Ohio. 
Circle No. 12-2 on the convenient 
reply card facing page 34. 


Flasher Tester 


A portable instrument to measure 
flash durations of the usual 6-volt 
or 12-volt incandescent flasher, the 
Duratest is a self-contained, hand- 
held instrument of complete porta- 
bility. The system employs a tran- 
sistorized circuit which measures 
the cumulative charge of a capaci- 
tor. The highway inspector can 
promptly and accurately check the 
flash duration of any incandescent 
flasher within the range of the in- 
strument, with an accuracy of about 
5%. The Duratest functions to meas- 
ure the time of current flow through 
the filament of a lamp and registers 
in milliseconds on the meter scale. 
A nomogram is provided from which 
the percent duty cycle is read. 

Northern Signal Co., Inc., Sauk- 
ville, Wisconsin. 

Circle No. 12-3 on the convenient 

reply card facing page 34. 


Turf Mower 


The Mott B-32 hammer-knife 
mower, with a 6 hp Wisconsin en- 
gine, has a full 32” cut and the 
maneuverability of a small mower. 
The quickly attached sulky and foot 
rest permit the operator to walk 
or ride. Two forward speeds and 
one reverse permit travel up to 2.5 
mph. The 88 light weight spring 
steel knives require no setting and 
can be replaced individually. Height 
control shoe, adjustable from %4” 
to 3”, prevents scalping. 

Mott Corporation, 500 Shawmut 
Ave., LaGrange, Illinois. 

Circle No. 12-4 on the convenient 

reply card facing page 34. 
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Traffic Camera 


A portable, unattended roadside 
radar-camera that automatically 
monitors traffic speed and flow, this 
unit provides individual photo- 
graphs of each vehicle, showing di- 
rection, identification, coloring, ap- 
proximate number of occupants, 
lateral road _ position, specific 
maneuver in relationship with other 
vehicles, time, date, location, de- 
gree of illumination and weather 
conditions. Known as the Borken- 
stein Radar Traffic Camera, the unit 
is disguised as a double roadside 
mailbox. A completely transistorized 
radar reads speeds up to 100 mph. 
The electrically-operated camera 
uses standard 35 mm. roll film and 
requires no focusing. One hundred 
feet of film will record a minimum 
of 1600 pictures, %4” x 1”. A pneu- 
matic tube or photo cell is used for 
triggering. Any standard automobile 
12-volt storage battery will operate 
days without recharging. 

Instrument Division Rex Metal 
Craft, Inc. 1717 Gent Avenue, 
Indianapolis 2, Ind. 

Circle No. 12-5 on the convenient 

reply card facing page 34. 


Transmitter 


The Pneumatic Varea - meter 
transmitter has a powerful servo 
system, plug-in components and 
other unique design features. It is 
designed specifically for use with 
W&T metal-tube and _ glass-tube 
Varea-meters. The float-position 
sensing device is positioned over the 
entire float travel by a pneumatic 
servo system. The sensing device 
follows the slightest movement of 
the float rod without producing drag. 
It will respond to a change in float 
position of only 0.07% of full scale. 
With plug-in construction of all 
major components, the sensor, pilot 
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valve assembly and the actuator can 
be removed and replaced with 
standby units in a few minutes. The 
Varea-meter Transmitter can be 
used with any indicator, recorder, 
integrator or controller which will 
accept a standard 3 to 15 psi signal. 

Wallace & Tiernan Inc., 25 Main 
St., Belleville 9, N.J. 

Circle No. 12-6 on the convenient 

reply card facing page 34. 


A ditch can be filled with one 
pass of a tractor with an Imco Ditch 
Filler attachment. Six heat-treated 
scarifier shanks, with replaceable 
points break up the dirt and take 
side drafts. The shanks are adjust- 
able so they can be used for scarify- 
ing only, if desired. This attach- 
ment has two 15-inch high mold- 
boards properly curved and pitched 
to roll the dirt into the trench. 

Independent Mfg. Company, Inc., 
Neodesha, Kansas. 

Circle No. 12-7 on the convenient 

reply card facing page 34. 


Rotary Snow Pliow 


This rotary type snow plow at- 
tachment can be mounted on Aus- 
tin-Western graders and put into 
use within 30 minutes to move 20 
to 25 tons of snow per minute. The 
Sicard unit will operate successfully 
at elevations as high as 12,000 feet 
and in snow as deep as 5 feet. Snow 
can be cast as far as 175 feet. Pow- 
ered by its own self-contained, 222 
horsepower UD-549 International 
V-8 gasoline engine, the plow is 
designed for mounting on the front 


end of A-W standard all-wheel 
drive and steer, torque converter 
machines of 21,000-pound class and 
larger. Control of the unit is com- 
pletely hydraulic, from the opera- 
tor’s cab on the grader. Cutting 
width of the rotary blade unit is 
8% feet. 

Austin - Western Construction 
Equipment Division, Baldwin-Lima- 
Hamilton Corporation, Aurora, III. 

Circle No. 12-8 on the convenient 

reply card facing page 34. 





Backhoe Bucket 


A variable pitch backhoe bucket 
that can be varied in a 103° are by 
a hydraulic switch located on a con- 
trol lever is offered as optional 
equipment for the Insley Model K, 
L and M backhoes. It features a 
hydraulic cylinder mounted on the 
hoe arm, which changes the bucket 
pitch. Under-cut work can be ac- 
complished much more effectively 
with the variable pitch bucket be- 
cause the bucket can be rotated 
under pipe from the far side. The 
pitch of the bucket can be set so 
that the teeth will dig perpendicu- 
larly from the near side of the pipe. 
The bucket offers several other ad- 
vantages. Level floor digging range 
is greater than with a fixed pitch 
bucket. Basement digging can be 
handled with less hand trimming. 

Insley Manufacturing Corp., P.O. 
Box 167, Indianapolis 6, Ind. 

Circle No. 12-9 on the convenient 

reply card facing page 34. 


Grade Indicator 


A grade indicator, the Grade-O- 
Meter, is mounted on motor grader, 
bulldozer, scraper, or other equip- 
ment. A glance at the 9-inch dial 
tells the operator the slope or grade 
being cut. Deviations from the hori- 
zontal are magnified eight times by 
the dial indicator. The dial is scaled 
to give four simultaneous readings: 
The slope expressed in percentage, 
the slope expressed as a ratio (12 
to 1, 4 to 1, etc.) and the crown 
slope on each half of a 24-foot or 
32-foot roadway. 

Fredon Co., 
Dakota. 

Circle No. 12-10 on the convenient 

reply card facing page 34. 


Spearfish, South 


Pipe Coupling 


A method of connecting plain-end 
pipe and fittings in sizes from one 
to six inches reduces the time and 
expense of pipe installation by elim- 
inating the need for threading, bev- 
eling or flanging pipe ends. Key to 
the system is a Hycar gasket molded 
by General Rubber Corporation, 
Tenafly, New Jersey. This gasket is 
centered over the pipe ends and cov- 
ered by iron coupling halves fitted 
with stainless steel grips. When 
these couplings are bolted together, 
the steel grips engage the pipe ends 
and securely lock them together. 
The Victaulic “Plainlock” couplings 
are easy to position and are recom- 
mended for general services includ- 
ing water, air, gasoline and most 
petroleum services at temperatures 
up to 180 degrees F. 

Victaulic Company of America, 
Elizabeth, New Jersey. 

Circle No. 12-11 on the convenient 

reply card facing page 34. 


Coil Delineator 


The flexible, vandal-resistant, re- 
flective coil of aluminum can be 
cut to any length and fastened to 
wood guard rail posts or utility 
poles to make them brightly visible 
in headlights at night. “Scotchlite” 
reflective delineator coil is a con- 
tinuous 3-by-900-inch strip of sil- 
verwhite reflective sheeting lami- 
nated to a coil of .019-inch alumi- 
num. It can be pulled from the dis- 


ty ms * 


penser-box and cut to any length 
with heavy scissors or tin snips. It is 
simply wrapped around each wood 
post and nailed or stapled in place. 
Reflectorization of concrete pillars or 
bridge ends can be accomplished 
with a stainless steel strap clinch- 
ing ends of the coil. 

Minnesota Mining and Mfg. Co., 
900 Bush Ave., St. Paul 6, Minn. 


Circle No. 12-12 on the convenient 
reply card facing page 34. 


Aerial Beam 


This development of a small hy- 
draulic aerial beam enables one 
man to reach easily over parked 
and moving cars and between tele- 
phone and power lines. Some typical 
uses include work on mid-span 
cable, insulator inspection, trans- 
former re-fusing, maintenance and 


installation of cables, street lights 
and signs. The Spirex outer beam 
and molded fiberglass basket are 
insulated to provide ample protec- 
tion from high voltage lines. Hy- 
draulic remote controls for operat- 
ing the outer and inner beams are 
located beside the basket and on 
the mast. All movement is powered 
by a heavy-duty pump driven by 
a power take-off on the truck trans- 
mission. Three sizes are available 
for mounting on light-duty vehicles 
of up to 1% tons. 

McCabe-Powers Body Co., 5900 
North Broadway, St. Louis 15, Mo. 


Circle No. 12-13 on the convenient 
reply card facing page 34. 
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Traction System 


Immediate traction in snow, ice 
or mud without jacking up or mov- 
ing the vehicle is available with the 
Tractioneer dual tire system. In a 
matter of minutes the driver can 
install the dual tire units with a 
socket or lug wrench. At normal 
speeds, the unit is designed to give 
vibration-free running on or off the 
road. Specially formed spring steel 
plates fit over the dual tires and are 
bolted to a connector which is per- 
manently installed in the wheel 
spacer. Where necessary, six or 
more units can be installed per dual 
wheel. Removing the units requires 
only disengaging the connector 
bolts. The units are available for 
both spoke and disc type wheels. 

The Tractioneer Co., 460 Wrigley 
Bldg., 410 N. Michigan Ave., Chi- 
cago 11, IL 


Circle No. 12-14 on the convenient 
reply card facing page 34. 


Resurfacing 


Laykold heavy-duty resurfacer 
provides a thin surface that is tough, 
skid-resistant, and will withstand 
vehicular traffic. Recommended for 
garage decks and similar applica- 
tions over hairline cracks; for rough 
concrete surfaces; and to provide a 
water barrier on concrete struc- 
tures. Resurfacer is easily applied, 
without heating, by squeegee or 
troweling. Final smoothing is by 
metal float. Recommended rate of 
application is 1.25 gal/sq. yd. Drying 
time, on a clear summer day with 
ample circulation of air, is said to 
be about 4 to 5 hours. 

American Bitumuls & Asphalt 
Co., 320 Market St., San Francisco 
20, Calif. 

Circle No. 12-15 on the convenient 

reply card facing page 34. 
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Metal Buildings 


A line of pre-engineered small 
all-metal buildings, designed for 
quick field assembly, which are ap- 
plicable as field offices; garages for 
trucks and maintenance vehicles; 
field warehouses for storage of 
equipment, construction supplies 
and inflammable materials; and as 
low cost portable buildings to house 
power equipment. Through the use 
of color on exterior wall panels. 
these buildings are suited for con- 


Electric Welders 


A protected control panel is a 
feature of this line of de motor 
generator arc welders. In the de- 
sign, meters and controls are pro- 
tected by a visor which extends out 
over the entire control panel. All 
models have multi-range dual con- 
trol, with 10 main ranges of weld- 
ing current and 100 steps of volt- 
ampere adjustment in each range. 
Other controls include remote con- 
trol, polarity switch and motor 
start-stop-reset buttons. Meters and 
portable mounting are optional 


struction near modern commercial 
or residential areas. The self-sup- 
porting structures are available in 
clear span widths from 4 feet to 32 
feet and in heights from 7 to 14 feet 
with gable roof systems. They can 
be constructed to any length with 
the addition of 16-inch panels. 
Parkersburg Building Division, 
Parkersburg, West Virginia. 
Circle No. 12-16 on the convenient 
reply card facing page 34. 


equipment. Rated at 60% duty cycle, 
200, 300 and 400 ampere models are 
available for either 50 or 60-cycle 
operation. 
Hobart Brothers Co., Troy, Ohio. 
Circle No. 12-17 on the convenient 
reply card facing page 34. 


Light Control 


This automatic, on-at-dusk; off- 
at-dawn, plug-in street light con- 
trol design provides for screw- 
driver adjustment of the operating 
light level desired in the field, with- 
out removing the control from its 
receptacle. Other features of the 
dialatrol include varistor surge-pro- 
tection for the hermetically-sealed 
photoconductive cell, a 1500-watt 
rating with incandescent lamp 
loads, elimination of capacitors and 
rectifiers from the circuit, lightning 
arrestor, and aluminum case de- 
signed to resist impact of hail. 

Lightguard Electronic Mfg. Co., 
Inc., 1213 St. Emanuel St., Houston 
3, Texas. 


Circle No. 12-18 on the convenient 
reply card facing page 34. 





Spreader Trailer 


The Calhoun Speed-Spred spreads 
sand, cinders, chips, salt and cal- 
cium chloride 36 to 40 feet wide 
on streets, highways, park roads 
and parking lots. The spreading 
pattern may be widened or nar- 
rowed by regulating the speed of 
the 18” diameter spreader fan. It 
operates from the power takeoff of 
a tractor but Calhoun offers a gaso- 
line engine to drive the distributor 
fan as optional equipment when 
PTO is not used. The heavy gauge 


steel hopper, 54” x 72”, has 1 ton 
capacity for 60-pound material. 
Calhoun Manufacturing Co., Inc., 
Cedar Falls, Iowa. 
Circle No. 12-19 on the convenient 
reply card facing page 34. 


Material Buckets 


Nine general application buckets 
(three types for each of three mod- 
els) are now available for Cat 
wheel-type loaders, raising to 15 
the number of buckets now offered 
for the 966, 944 and 922 loaders. 
These buckets incorporate extended 
cutting edges which are induction 
hardened and self-sharpening. The 
five types of buckets are: 1) stand- 
ard; 2) light material; 3) reduced 
capacity; 4) narrow width; and 5) 
standard width, increased capacity. 

Caterpillar Tractor Co., Peoria, 
Illinois. 

Circle No. 12-20 on the convenient 

reply card facing page 34. 


Water Filter 


A different concept in septum de- 
sign for diatomite and similar fil- 
ters for solids removal in water 
treatment is embodied in the “Flex- 
tube” filter. The septum elements 
are constructed of stainless steel 
braided wire. As such, they are 
flexible and susceptible to elonga- 
tion and contraction with pressure 
changes. This simplifies clearing the 
tube surface of diatomite at the end 
of a filter run reducing “down” time 
and minimizing clogging. The Flex- 
tube filter is marketed as a com- 
plete pressure filter unit in various 
sizes, 10 sq. ft. and larger. Tests 
with tap water containing 50mg/L 
clay indicated flows of 1.6 to 2.0 
gpm per sq. ft. are feasible. The 
flowrate applicable, however, de- 
pends on the concentration and type 
of suspended matter to be removed. 

Filtomor, Inc., 460 Bloomfield 
Ave., Montclair, N.J. 

Circle No. 12-21 on the convenient 

reply card facing page 34. 


Safety Control 
Float Valve 


Protection for all engines against 
damage from sudden or gradual loss 
of engine coolant is now available 
through the use of this liquid level 
sensing device. Installed at any con- 
venient spot in the cooling system, 
the float mechanism activates shut- 
down or alarm devices at the first 
sign of trouble. Although it has wide 
application, the new liquid level unit 
was specifically designed at the re- 
quest of operators of off-the-road 
equipment who were experiencing 
expensive down time and repairs. 
Completely non-electric, weather 
proof and fail safe, the Calcon safe- 
ty controls offer constant monitor- 
ing of engine. 

California Controls Company, 
1525 Powell St., Oakland 8, Calif. 

Circle No. 12-22 on the convenient 

reply card facing page 34. 


Scarifier Scraper 

The giant scarifier scraper is 54% 
feet wide, and is equipped with six 
alloy steel teeth set on 12-inch cen- 
ters. The teeth have a maximum 
penetration of six inches, are firmly 
locked in position when in use and 
can be raised or lowered from the 
tractor seat. The scarifier mounting 
bar has a high pivot which enables 
the dirt to roll freely in the box 
without clogging when the teeth 
are retracted. The front blade is at- 
tached to a 20-inch concave mold- 
board. The back plate (or blade) 


is 20 inches wide and 66 inches long. 
E. L. Caldwell & Sons, Inc., P.O. 
Box 2050, Corpus Christi, Texas. 
Circle No. 12-23 on the convenient 
reply card facing page 34. 


Ramp Trailer 


The 6-ton Safeway ramp trailer 
is adjustable from 77” to 103” to 
fit the tracks of small crawlers and 
the dual wheels of rubber-tired 
tractors. Loader-backhoe combina- 
tions are also carried easily. This 
4-wheel trailer, with brakes on all 
wheels, and self-blocking, fold-up 
ramps, cuts loading and unloading 
time to two minutes. Inside guide 
rails add safety to loading. 

Triumph Machinery Co., Willow 
Grove St., Hackettstown, N.J. 
Circle No. 12-24 on the convenient 

reply card facing page 34. 
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Compact Loader 

A compact loader only nine feet 
long, including scoop, can _ turn 
around in its own length. Called 
the Bobcat, this machine has lift 
capacity of 1000 pounds and lift 
height of over 8 feet. Featuring a 
four-wheel drive, with the wheels 
on left and right sides operating 
independently of each other, the 
loader has outstanding traction. It 
has no transmission and no differ- 
ential to wear out. Its variable speed 
direct drive is permanently lubri- 
cated and sealed against dust and 
other contamination. 

Melrose Manufacturing Co., Gwin- 
ner, North Dakota. 

Circle No. 12-25 on the convenient 

reply card facing page 34. 


Winch Trencher 


A compact utility trencher, the 
Davis W-36, is powered by a heavy- 
duty 6-hp engine and self-propelled 
by a six-speed winch drive. The 
unit trenches from 3-inches to 
6-inches wide to a maximum depth 
of 36-inches and will operate at 
speeds up to 500 feet per hour. It 
has a built-in protective torque lim- 
iter that disengages when a shock 
load is encountered, then re-en- 
gages immediately to continue dig- 


PUBLIC WORKS for December, 1961 


ging. By pulling a lever, a friction 
wheel engages the rear tire and the 
machine moves to a new trenching 
site or to its carrier at speeds up to 
45 mph. The unit comes equipped 
with a complete staking kit—the 
main stake, a dead-man stake and 
guy line. 

Davis Mfg. Inc., Wichita, Kans. 

Circle No. 12-26 on the convenient 

reply card facing page 34. 


Spray Hopper 

A high volume hand hopper spray 
machine can be operated by one 
man using a high volume of low 
pressure air. The special Hopper 
holder with the machine lets one 
man refill the hopper without help. 
It is designed to spray anything that 


a." 


flows by gravity through a % 
orifice and atomizes in low pres- 
sure air. 
Goldblatt Tool Co., Kansas City 
41, Missouri. 
Circle No. 12-27 on the convenient 
reply card facing page 34. 


Sandblaster 


These sandblast machines are 
manufactured in three models with 
abrasive capacities of 100 lbs., 200 
Ibs. and 300 Ibs. and designed for 
industrial use on all metal surfaces 
of bridges, fences, tanks and other 
machinery. Sandblasts are compact, 
light weight, and portable. Sand 
containers are formed of seamless 
drawn shells, giving maximum 
strength and minimum weight. They 


are designed to operate with any 
dry granular material that will flow 
through the sieve. 
P. K. Lindsay Co., Inc., 97 Tileston 
St., Everett, Mass. 
Circle No. 12-28 on the convenient 
reply card facing page 34. 


Material Spreaders 

Hydraulic cab control of all com- 
ponents is featured on these spread- 
ers. A movable, cab-controlled 
chute on both models, replaceable 
tail gate type and V-box type, 
drops the material onto the spinner 
in the position necessary to change 
the spread from left, to center or to 
the right of the truck. Spinner, 
augers and truck speed operate in- 
dependently of each other to apply 
materials in wide or narrow swaths, 
from 2’ to 45’, and in heavy or light 
applications, as desired for ice con- 
trol or resurfacing operations. 

Swenson Spreader & Mfg. Co., 
Lindenwood, IIl. 

Circle No. 12-29 on the convenient 

reply card facing page 34. 
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The Palmer Sweeper is towed: by 
a pick-up truck or a light tractor. 
The 7-foot rotary broom is driven 
by a 9 horsepower gasoline engine. 
It is designed for smaller cities, air- 
ports, parking lots, factories and 
other areas where use of a large 
unit is not economically feasible. 
The sweeper has a standard 7-foot 
broom of fiber or steel bristles which 
operates at a speed of 165 rpm. It is 


Power Sweeper 


completely sealed with dust-proof 
bearings throughout. The only wa- 
ter needed is that used to wet down 
a fiber broom before starting; this is 
accomplished through a top hatch 
with a garden hose. The trash bin 
has a 1% yard capacity. 

Palmer Engineering & Machinery, 
Inc., Lincoln, Nebraska. 

Circle No. 12-30 on the convenient 

reply card facing page 34. 





FILMS 
in Brief 


Listed below are motion picture films 
of current interest to engineers, ad- 
ministrators and supervisors in the pub- 
lic works field, The companies provid- 
ing these films have indicated that the 
films are available for appropriate use 
by PUBLIC WORKS readers, Requests 
for films should be made direct to the 
company listed with the film. 


“Suddenly Upon the Waters.” 
Urges increased water pollution 
control and describes the need for 
followers of water recreational ac- 
tivities to cooperate. (27% min., 
color, sound, 16 mm.) Produced for 
Outdoor Boating Club of America. 
Available from local office of Mod- 
ern Talking Film Libraries. 


“Auto, U. S. A.” Discusses prob- 
lems resulting from rapid growth 
of auto industry and suggestions for 
solution. (28 min., color, sound, 16 
mm.) Produced under public serv- 
ice grant from the Perfect Circle 
Corporation. Available from Dy- 
namic Films, Inc., 405 Park Ave., 
New York 22, N. Y. 


“Soil Cement Stabilization.” Con- 
struction of a_  soil-cement base 
course, using the P & H Single Pass 
Stabilizer. (30 min., color, sound, 16 


168 


mm.) Available from Harnischfeger 
Corporation, 4400 West National 
Ave., Milwaukee 46, Wisconsin. 


“Crossing at Glen Canyon.” Re- 
lates the story of bridging the great 
chasm 700 feet above the Colorado 
River and 1,028 feet in length. (27 
min., color, sound, 16 mm.) Avail- 
able from Department of Educa- 
tional Services, American Institute 
of Steel Construction, Inc., 101 Park 
Ave., New York 17, N. Y. 


“Reclaiming Land with Dyna- 
mite.” Portrays how usable lands 
are quickly made productive by the 
use of dynamite. Laying out ditches 
and loading and shooting by propa- 
gation method are shown. (10 min., 
color, sound, 16 mm.) Available 
from Hercules Powder Company, 
Hercules Tower, 910 Market St., 
Wilmington 99, Delaware. 


“The Grid Roller.” Shows how the 
Grid roller turns pit run rock into 
highly-stabilized crushed rock base 
or surface courses—filmed on job 
sites of haul roads, highways and 
runways. (11 min., color, sound.) 
Available from Hyster Co., Tractor 
Equipment Division, 1008 N. Adams 
Street, Peoria, Illinois. 


“George Spelvin, P. E.” Produced 
to help develop professional con- 
cepts on the part of engineering 
students and graduates. Story cen- 
ters around young design engineer 
and illustrates things which have 
brought him to professional status— 
ethics, education, registration, civic 
activities, broad personal interests. 
Available from National Society of 
Professional Engineers, 2029 K. 
Street, N.W., Washington 6, D. C. 


“Challenge at Carquinez.” The 
story of the design and construction 
of the first major shop-welded 
bridge now spanning Carquinez 
Strait in California. (27 min., sound, 
16 mm.) Available from United 
States Steel Corporation, 71 Broad- 
way, New York 6, New York. 


“Winter Driving.” Illustrates safe 
winter driving techniques for start- 
ing, stopping and cornering on snow 
or ice covered roads and demon- 
strates easy method for installing 
tire chains. (24 min., color, sound, 
16 mm.) Produced in cooperation 
with the National Safety Council. 
Available from Bureau of Public 
Roads, Matomic Building, 1717 H 
Street, N.W., Washington 25, D. C. 


“The SJ-50 Road Widener.” Shows 
many locales and many different 
types of attachments available to do 
cement or asphalt widening and 
tamping-leveling widening. Avail- 
able frorn Barber-Greene Company, 
Advertising Department, Aurora, 
Illinois. 


“A Decent Burial.” Produced to 
give sanitary and public health offi- 
cials a tool for selling the benefits 
of sanitary landfill to their com- 
munities. Produced by and available 


= 


Scene from “A Decent Burial” 
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from Caterpillar Tractor Co., Peoria, 
Illinois. Also available from Wash- 
ington and regional offices of U. S. 
Department of Health, Education 
and Welfare. 


“The Case of the Curious Com- 
missioner.” An educational cartoon 
film strip on quality pavement de- 
sign and maintenance for light-to- 
moderate duty roads at the county 
level. (18 min., sound tape or disc.) 
Available from The Asphalt Insti- 
tute, Asphalt Institute Building, 
Campus, University of Maryland, 
College Park, Maryland. 


“The Tellurometer System.” De- 
scribing the principles of electronic 
distance measurement. (15 min., col- 
or, 16 mm.) Tellurometer, Inc., 206 
Dupont Circle Building, Washington 
6, D.C. 
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CONTROLLING MILLIPEDES: 
HELP WANTED 

For several years Florence has 
been bothered by the annual ap- 
pearance, during hot weather only, 
of what we have finally concluded to 
be (through the assistance of the 
Clemson College Extension Service) 
MILLIPEDES (Class Diplopoda); 
or as we commonly refer to them 
here, “thousand leggers” or “wire 
worms.” These worms, in tremen- 
dous quantities, attack a well and 
filter system which is located 50' to 
75 ft. from an abandoned city dump 
which is approximately 75 ft. to 
100 ft. thick and 300 ft. in diameter. 

In an effort to control them we 
have tried the following, but with- 
out success: 5 percent Chlorodane 
liquid and powder; 5 percent Mala- 
thion liquid and powder; 5 percent 
BHC dust + 5 percent DDT mix- 
ture; and ditching with poison. 

We are now in the process of 
trying a poison bait with Paris 
Green and if this is not successful 
will try chloride of mercury. 

We want to know what to do. We 
thought you might be in a position 
to help us since some other city or 
water utility may have faced a sim- 
ilar problem. 

R. Powell Black 
City Manager 
Florence, S. C. 


Editor’s Note: We hope that our 
readers can help Mr. Black. Please 
write him, sending a copy of your 
letter to Public Works, Ridgewood, 
N. J. 
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Natural Resources Coordinator 


A Natural Resources Coordinator is 
wanted to organize, administer and co- 
ordinate county conservation programs. 
Salary $831—$1,038. Requires college 
graduation plus six years of either 
professional engineering experience or 
work in a conservation program involv- 
ing considerable public contact. Note 
At least 3 years of the experience must 
have been in an administrative, super- 
visory, or public relations function of a 
natural resources conservation program 


Apply immediately to: 

Edward W. Firby 

Director of Personnel 

Room 101, Hall of Records 
Fresno 21, Calif. 


Business Administrator 


Township of Berkeley Heights, New 
Jersey. Area, six square miles. Popula- 
tion 9,000, ultimate 16,000. Five years 
experience in municipal management re- 
quired, with educational background in 
municipal government. Salary open and 
will be commensurate with experience 


and ability. 


Please submit resume tc 


Mr. William C. Russo 
Town Clerk 

29 Park Avenue 
Berkeley Heights, N.J. 














Sales Executive Available 


A highly qualified marketing executive with 
a proven record in the public works and 
industrial equipment fields is seeking a 
challenging position. College graduate with 
A.B. in Business Administration plus 2% 
years of Mechanical Engineering. 36 years 
of age. Currently Vice President of Sales 
for construction equipment firm. Resume on 
request 
Write to 


Box 12-G 
PUBLIC WORKS Magazine 
200 South Broad Street 
Ridgewood, New Jersey 








CIVIL ENGINEER 


Completing MSCE January 1962. Third 
year EIT. Desire position as Assistant 
City Engineer or equivalent with Mid- 
Western town, Traffic and expressway 
design, and supervisory experience. 
Graduate work in Sanitary Engineering 
and Administration courses 
Reply to: 

J. N. McGuire 

1401 Pratt 

Columbia, Missouri 


Assistant City Engineer 


Assistant City Engineer is wanted by 
Meadville, Pennsylvania Duties Assist 
City Engineer in all phases of public works 
administration including sewage treatment, 
water supply, sanitary landfill operation, 
construction and repairs of streets and 
sewers, snow removal, building inspection, 
and city planning. Opportunity for varied 
experience and to become superintendent of 
Water Department and Sewage Treatment 
Plant in a clean, college town with a history 
of good government Requirements BS 
degree in Civil or Sanitary Engineering 
and some experience in related field. Salary 
$6,000-$6, 504 


Reply to: 
City Engineer 
City Hall 
Meadville, Pa. 














Pavement Expansion Joint 


An engineer and inventor has de 
signed an unusual type of expansion 
joint of high efficiency and requiring no 
maintenance. He seeks an _ interested 
manufacturer to develop and market the 
design. For further information write to: 


Box 12-1 
Public Works Publications 


200 South Broad Street 
Ridgewood, New Jersey 


SANITARY ENGINEERS 


Sanitary Engineers are wanted for de- 
sign work on water and sewage treatment 
plants and related facilities. Must have 
5 to 10 years experience. Salary based 
on qualifications and experience. Mid- 
western location. 
Reply to: 
Box 10-2 
Public Works Magazine 
200 South Broad Street 
Ridgewood, New Jersey 

















For City of Grand Forks, North Dakota. 
Population 35,000. Salary $5,364—$6,468, 
fringe benefits and pleasant working con- 
ditions. New plant, in operation three 
years. Age limits 30 to 55. Must be 
experienced in operation and mainten- 
ance of electrical and mechanical equip- 
ment and some experience with water 
plant yy 
Apply to: 

H. E. Martin 

City Auditor 

City Hall 

Grand Forks, North Dakota 








SALES MANAGER 


Experienced in Water & Sewage industry 
at consulting engineer level. Small estab 
lished midwestern firm is expanding 
product line and improving manufac- 
turer’s agent sales force Unusual 
opportunity for resourceful person to dis 
cuss this position on a confidential basis, 


MANUFACTURER’S AGENT 


Interested product line available to 
established agencies or to persons experi 
enced in the Water & Sewage industry 
Exclusive areas granted. Our entire 
interest is in this industry. Please reply 
stating accounts presently represented 


Write to 

Box 12-3M 
Public Works Magazine 
200 South Broad Street 
Ridgewood, New Jersey 
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Bill Smith Norman F. Keenan 
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America’s most scenic highway, Interstate 95 from 
Augusta to Fairfield, Maine, was chosen from 300 
entries in the “scenic highway” contest sponsored by 
Parade Magazine. The judges cited the Maine highway 
as the best example of a “driver’s road,” combining 
scenery, speed and safety. This view, just north 

of Augusta, shows how the road was designed into 
the landscape by engineers of the State Highway 
Commission, taking advantage of natural beauty. 


This giant Horton Spheroidal with a three D. Grant Mickle, new deputy federal highway 


million gallon capacity is one of the two largest administrator (right), is sworn in by Commerce 
elevated steel tanks for water storage in the Secretary Luther Hodges. Mickle, well-known 
nation. It was designed and built by Chicago as an authority on urban transportation, is ex- 
Bridge & Iron Company for the City of Sacra- pected to concentrate on urban highway and 
mento, California. A CB&I tank of equal ca- _ traffic problems related to the multi-billion- 
pacity is serving Portland, Oregon. dollar National Highway Program. 


Following Hurricane Carla, two Hobbs 
Hyd-Pak refuse collection trailers 
were loaned by the manufacturer 

to assist in clearing debris left in 

the wake of the storm. One unit 
carried 6,000 pounds of clothing, 
supplied by the Salvation Army, to 
the distressed area. Shown here is a 
trailer unit on the job in the Houston 
area as it takes on a load of debris 
for compaction and removal in its 
42-cubic yard body. 
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FORNEY 
oped, Rel a a - 
TESTERS 


KNOWN THE WORLD OVER 


MODEL LT-800 
UNIVERSAL TESTER 


Designed especially 
for the Construction 
Materials Laboratory 


Capacity O—250,000 Ibs. 
Standard Equipment includes: 


Gripper Blocks for Nos. 2 through 
11 Reinforcing Bars 
Upper and Lower Platens for 6” 
x 12” Cylinders 
Automatic Safety Switch 
Power Control for Precise Adjust- 
ment of Rate of Loading 
Extra Apparatus for Testing: 
e Concrete Masonry Units 
Beams 6” x 6” 
Cubes 2” x 2” and 6” x 6” 
Bricks 
Weld Specimens in Bend and Ten- 
sion 
Model LT-800 is only one of a com- 
plete line of low-cost, top quality ma- 
chines made and guaranteed by... 








FORNEY'’S, INC. 














Worth 


Telling! 








by Arthur K. Akers 


*% Our best Christmas wishes are 
extended to all our readers. And 
these wishes carry on into the New 
Year, that it may be a happy and 
prosperous one for all of you. 


* We reproduce 
here the picture 
of the new Water 
Pollution Con- 
trol Federation 
William J. Or- 
chard Award 
plaque which 
was presented to 
Mr. Orchard 
himself at the 
Federation meeting in Milwaukee in 
October. As in this case, it will be 
presented in the future only to those 
making exceptional contributions to 
the water pollution control field. 


The Plaque 


* William O. Boschen has pur- 
chased controlling interest in the 
Ralph B. Carter Co., manufacturers 
of sewage treatment equipment, and 


| will assume its presidency. 


* Saul Riebman appointed assistant 


| sales manager, Simplex Valve & 
| Meter Co. Division, Pfaudler Per- 


mutit Inc., Lancaster, Pa. 


* G. E, Nicholson elected president 
of Magee-Hale Park-O-Meter Co., 
Oklahoma City, succeeding G. A. 
Hale, now chairman of the board. 
Robert J. Geis becomes executive 
vice-president. 

* The Foxboro Company announces 
Earle W. Pitt as western field sales 
manager, with Earl M. Kelly to be 
Cleveland regional manager and 
Steve V. Kerstner Los Angeles 
branch manager. 


* Purchases in this field last month 


| include: That of M. & H. Valve and 


Fittings Co. by Dresser Industries, 


| from the Walworth Co. .. . the 
| crawler tractor business of Cletrac 
| Corp. by Oliver Corp. subsidiary of 
| The White Motor Co. . 


.. U.S. Pipe 


* U. S. Pipe & Foundry also an- 
nounce four additional new sales of- 
fices, in Atlanta, Memphis, Lansing, 
Mich., and Fresno, Calif. 


* M. E. Carroll advances from 
executive vice-president to presi- 
dent, Clinton Engines Corp. 


* H. D. Weller appointed to newly 
created position of vice-president, 
director of marketing for The White 
Motor Co. trucks. A new South- 
eastern sales region has also been 
created, at Charlotte, N. C. under 
B. S. Lucas, vice-president. 


* L. B. Foster Co., steel pipe sup- 
pliers, names D. M, Middleton man- 
ager of its Cleveland operations; 
George Francis is upped to district 
manager, Foster’s Minneapolis oper- 
ations. 


* Lowell W. 
Firstenberger, 
president of 
Fiese and First- 
enberger Mfg. 
Inc., Fresno, 
Calif., maker of 
vertical turbine 
pumps, was 
elected president 
of the Vertical 
Turbine Pump Association at the 
organization’s annual meeting in 
Kansas City in September. The term 
is for one year. The next meeting 
will be in Las Vegas in February. 


Mr. Firstenberger 


* Bernard M. Busch now general 
manager, Grating Division, Rock- 
well-Standard Corp., Gary, Ind. 
succeeding F. K. Smith, promoted to 
Air-Maze Div., Cleveland. 


*% Jack Engle appointed sales pro- 
motion manager, Le Roi Division, 
Westinghouse Air Brake Co. 


% Wayne Mfg. Co., Pomona, Calif., 
elects Gil M. Wayne, president, 
succeeding Charles M. Weinberg, 
founder of the firm, deceased. 


% Wife to husband: “What’s worry- 


| and Foundry Co., Birmingham, ac- 

| quires soil pipe manufacturing plants 

| of Combustion Engineering Co. in 
Chattanooga and T. C. King Pipe & 
Foundry Co., Anniston, Ala. 


ing you, dear?” Husband: “Well I 
have a dollar left over this week 
and I can’t remember what instal- 
ment I forgot to pay.” 


Tester Division 
P. O. Box 310 
New Castle, Pa., 
Phone Oliver 2-661! 
Cable: Forney’s, New Castle 
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Nation’s Largest 
Stores 3,000,000 Gallons 
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C IR & ‘|| built it of steel 


The cities of Sacramento, Calif.,and 
Portland, Ore., needed substantially 
larger water storage facilities. Both 
cities selected giant 3,000,000- 
gallon CBalI Horton Spheroidal 
steel tanks, the nation’s largest ele- 
vated water storage units. 

During extended hot spells, Sac- 
ramento’s daily use often rises to 
500 gallons per capita. This seem- 
ingly insatiable demand for water 
is stimulated by a unique city char- 


ter which provides unmetered water 
for the local citizenry. The monthly 
water bill for a six room home is a 
low $2.75! 

This situation calls for a highly 
efficient water system. The new, 
giant 3,000,000-gallon CBalI Hor- 
ton Spheroidal steel tank, in every 
respect, contributes measurably to 
this requirement—in original in- 
vestment and in operating and 
maintenance costs. 











CBael’s long experience in design- 
ing every conceivable type of steel 
water storage can be of invaluable 
help in developing the most efficient 
water storage facility for you. Bul- 
letin A-30 shows the various ways 
CBalI can help. Write for it today! 
Chicago Bridge & Iron Company, 
332 S. Michigan Avenue, Chicago 
4, Illinois. Offices and subsidiaries 
throughout the world. 


This 3,000,000-gallon CBaI Horton Sphe- 
roidal elevated tank is 126 feet in diame- 
ter. Head range is 35 feet, height to 
bottom 77 feet. The tank is supported by 
18 outer and 9 inner columns designed to 
withstand a 6% seismic force. 
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RESIDUAL CHLORINATION SYSTEMS 


Automatic residual recording by Wallace & Tiernan gives you a finger on the pulse of 


your chlorination operation. Your system’s performance is analyzed ; the results recorded accu- 
rately. You have an eye on water quality. 

Accurate minute-to-minute records guide plant operation...furnish proof of your 
water’s safety. You can analyze your operation and work out efficient maintenance and super- 


visory routines. 
And a W&T Automatic Residual System opens the door to complete automation. You 


have the basis for Compound-loop Control, the ultimate in chlorination automation. 
You can build Compound-loop Control component by component. As the future demands, 
you can add W&T auxiliary equipment to achieve this closed-loop, information-feedback sys- 


tem, no matter what your present arrangement. 
For more information, write Dept. S-140.78 


WALLACE & TIERNAN INCORPORATED 


25 MAIN STREET. BELLEVILLE 9, NEW JERSEY 








